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OHM LV At)MI> lUht) Vl'A I S TO VMH lORATE 
ATfiFJtOSCLEROSIS 
LKOSS-REFEKENCE TO RELATED APPLICATIONS 
i* tOi *• ^ " N - - -* ' °« o ^ s 

5 u , : ^ ey % > v f v > « v. \ »« 4 ! j 

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER FEDERALLY 

SPONSORED Hi SI OK O \ND ID ^ KJ OFMEN ! 
10002} li)-?uMVoH , > in. v ! ' ilk s j » v I 

10 N diortal Heart, 1 u i& and B ood tasting Grants HI 30568 and HI ?43 13. The 

< , orb i ^ v i 'Minn 

FIELD OF THE INVENTION 
V00031 This invention relates to the field of atherosclerosis, Ib. particular, iWs 

re -itioti puo-'o* to ut vut, ^ of a class of peptides tUi are orally adimnistrahle 
15 shuI dao aatE o -ii one oi moh. \ totems of oxrvsv feooos 

®Mmmmm> of we invent im 

{00041 ' s . N ! ! 

r tU . > v , o!< . ^ " '0 ^ v U too 'v, 

factors are implicated: io the developraerp of cardiovascular disease ooOudmg hereditary 
20 p . ^ ^ x - - <■ « ^ v , ' > 

x o'- < aod bypexlipiderooc ioeEdbig > a t Several of these 

ihctots, } » * ! hyperllpldexoia v o 3 (high blood cholesterol 

coBCOBtraEons; provide a sigihficaE risk factor associated ohh aihesoselemshs. 

1000S1 ' v - s , 1 , v t 

25 t v s v o ■> i ™p e ouo 

A f IV E \ < d.r i 1 h - a, :LELE m . , „ , dcoa^ I^i^mI H 0 
j, oeceot oOcr , ; i, P a' 'esk t , >r a- > ^ o . oovnaeO 0% x « } aS-epMoo of 
cholesterol hforri the digestive tract, (2) synthesis of cholesterol torn dietary comiiroooE 
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lipoprotein so toe Over, ooxk emrauoa oi: raUs-imiUi.ng er-zyvoes; ior convers-soo or. 
c obi s v. K - 

> { v , s v < , I " \ O' I KU 1 I 

10 «. i ! v i V ;) I > =< v J 

ctivit) d use of a van* p % utkal a s * u ul de amount 

, v i , « s < i i « » I U ! J If) I 

a H > t o - - * ^ - - > <• } J 

such, as calcium. 

15 |0007] r ee^nok^ *mks n „ » v« *<uoti 4 Hw*o 

i , ■> v. < i \-5 c\4^u<b tli >\ tie' ceot 

atherosclerotic events (Wilson et al 4988) Arteriosclerosis 8: 737-741). Injection of 
hlK w» t>l ^ v 4 t «. o lu'lnsl v * * i i st< ^ io' t.« t > 
foni i \»\\etai {1990} J Clin Invest 85:12; ' 4 i N 

20 |O0O81 sa \ Hi> % v • v ,j v < 5 hi i- 

< \j . u ptor. *^ Fh'Iui.o i y> , .M.*?n« ,\*ihi^ $vA4 ^>^css liptd- 
asso4afosg domains (BroniUcite and AinaUhar;nna;aii {1995) Bhchim. Blophys, Acta 
1256:103429; Segrest eta!. (1974) FEES lea, 38: :247-253). Apo A4 has been 
xxJatcuux ] o i * 

25 fX s n £S La ■ 

^ » >K v v M K - , I 

pa Uv x Ai - t > ' ^ < „ , o pJ ; v iu . ^ 1 v (iw-\\:cs 

t iec i r ofttep ai jce (Segrest , ' 1974) FEBS 1.4 38 247-253; Segrest 

t t i " > < < ^ <x > ' ' » ^ « " * ' s =u ■< < . has been 

30 showiitosbro dak >hos < < op emote 
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levels oi ] i A.Tto &ctive $ ore sys toms oi 5 kccsus'has 

k-tofe proaa;n elusive. 

SUMMARY OF TEE INVENTION 

[60091 " s 

ix or more symptoms of atherosclerosis. I particular. It was a discovery of this 
invemioothai peptides comprising a class A anrpkpauue helix oAan Aasnuiated with :> D" 
amino acid residue^} and/or havrag protected amioo and asuboA A termini can be orally 

eobcor > < ' - > - 

[00101 „ka - ovai" ' > ^ > » d ( ' ,k i v 

, ; u > v \ < s i t j »< , i > u 

> n Kt s N 5 

> ]< ^ t . v. A a ^ 1 ^ ^ ' ' ^ 

ami is not the D-A.8A peptide (e.g; D-W4,-K-A-F-Y-D-K-V-A-£-'S-L-K-£-A-F (SHQ ID 
«\0 i , b vN ' < ^ 

SoxcnKoaA 



ramus. 



■cetvi-. 



♦o '('^ boo dl i>- Iokk txx <• h 

u''v'l<\ ii > Jr^r'^' v A a^ A ,ik o 

$.< k h I r > O U \. Mt vl s * * 

5it , t } > , t >, m^'m^o 1 1 u 22a > mmV o.'Ti-'itov 
Pu * i ^ ^ ^ P U < b 

j> n » i a a u n t ^ N ^ - » " ! ^ 

dux -mkmev I d m y ^ islA <>-d A en x ^ > Ao OoA BAk 
, , , ! a < < , «. v I * , v r v » 2 b » 

L - v . n , ! - > ■> o .a s 

, , < A *a i A , .m x ! A <. A \) im 

oamcedatio prder.red embomrnents die peptide hasher comprises a first protesting group 
coupled to the amino iermmus sad a second protecting group coupled to the oarhoxyl 

> efeneoptp'^i ^ . , so 



ihm ih tS< ixmno acid so< t c< de t - with the polypeptide encoded b flie exo» 

iv i at least about 10%, preferably at least 20%, mere preferably at least i o 
30%., sill .more preferably at least about 50%, even mom preferably at least about 75%, 
, i ; - a%^er < % ^ s ! \ v > , , ' 

mmo acids, Om pepu-fe- nx*y be combined witti a pharamcologic&lly acceptable 
excipient (e.c, . eadptem sellable for oral adnum«iratioe c a macacal >, 

10011) 

mere of the foliewmg acerse acid sequences; n ^ t ^ t v \ p i % 

(SEQ ID NO:2), D-W-F-K-A-F-Y-D-K-V-A-E-K-L-K-ifi-A-F- (SEQ ID NO:3p D-W-^K-A-F- 
Y-D-K-V-A-E-K-F-K-r-A-F- ObQ )D NO:4), D-W-F-K.-A-F-Y-U-K-V--A-E-K-F-K,E-A-F- 
(SEQ 00 NO: 5), ( -V I a VI > 'HU- 1 kl U H (SEQ El) NO:6p O-W-E-K-A-P-Y- 
Ok-ife a!1 U ! 0 Q b) s t D ' V v\'\))kL! -h * K I U O: Q T> 
NO:?}, r,p^Vbbl)- -\ (%> QL> PO % D- W-L-K-A-F-Y-D-K-V- 

F-E«-K'E-A-F- (SEQ ID NO: 10), l>W«,AnF-Y4>-KA^F-E-K.L»K.-E-FF> (SEQ ID 
V» 1 > A I , ^ D I X \ v } (SEQ ID VMM 1 MV>> 

\ c J \ fr .K * - (SEQ ID NO: 1 3}, I \\ I KI-IP-,- -) X K F K~F \-F- (SEQ ID 
su-U 1 K-A-FA -U-K.A -A-EKT-K I' -VP-- (SI ID SO % ft a X 1 ^ N \ 

\ \l\tk.I5 (SEQ ID S ) o>, l\\'k\*U'K\- IKTsl \J OK' ID 
NO: i 7), E-W-L4vvVF-Y4>-K--Y»F-FPK-L-K"E-F-F- (SEQ TO NO: 1 Sp EWA-MM- 

, K-E-E-FP'-P MO f ^ NO IP E-WPP AP V-D-K-V--F--E-K-F-K-F-F-I i'SFQ D 
NO:20) V-I YP.>4%Y-Ab%K% K-l Xd (SEQ ID NO 21), A X DKA PfePPPP \ U 
(SEQ ID PO;22), AP- Y-D-K-V-A--E-K-F-K-F-A-F- (SEQ ID NO:20. AP-feapPPcfe-fefe f 
KPP) i„ , S 2 ID NO !4), YfeVPMfel mh Kl-F-E bP i (SEQ P.) NO 15) \ X D-K-V- 
\i \ t K *" X SUODa *„<0 V \ < n ■ 14% \ t » t %Pd} XV : » \ t 
Y_D-K-V-F-E-K.-F-K-E-A-F- (SEQ ID NO:28), AW-D-K-V^F-F^K^K^F-F- (SEQ ID 
po M| u% v ! ,! x ~ x I 1 ^ t 

(SEQ ID NO:3 1 > I ^ k 1 > I (SEQ ID NO;32) ; X } t D K OKI 

tvl- i.is v . 1 WO. \ v ^li ^bO%P Xt b «>\\ 

E \ , b d %x (SEQ ID NO:35) ; A-FY-lU-V-pr-K-I-LK !■ 0SEQ ID NO:36p PP 
Y-D-K-V- x E-F-F- (SEQ ID NO:37'p P ODPC-V-F-l K-F-K4 F-F- (SEQ ID 
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\< ^ x \ \ L " v , k . * ^ - > ^ \ " « K 

V^K-K-L-K-F.-F-^ n SfcQli:-h I ; iiiK.V, (SBQ 0 

NO:41} 5 J A' 1 K A~I A r-K-V Vt-K-l - (SEQ ID NO:42\> i^IL4F-Y-l\ 

V-a vL-ivI,-vF Ni. x S v N > v \ k-F-IC-FF4H*BQ]D 

F-B-K-F-K-B-F-F- (SEQ I m-M) r v-F-Y-.B-K -.F-F v ! k 5 I (SEQ IP 

\ >T N ( K ^ ^ v \ ' \ v i v (SEQ ID NO-4S) : i \ , " \ ) ) 

\ \5 ?„l <v t * ^, * > M V N -M x FY ft KIO 

JIiNimU J \\ \ x \ 1 ! 5 ! 0 j k \ \ 

D K \ I I I P \ > ! v 1 \ i 1 KM 

* lis \ , s \ iNonv i 1 \ \ 

\ \ \ H ( \ k s ^ ^ ^) i 1 l\ 4 \ r k F~ \-\ 

(SEQ E) NO:36) 5 A «k-\^'.^Mt M'Krl,- (SEQ ID \o - 7 », B-W-L-K-A* 
V-Y,D-K-V-F-K^-K-:S-E-F - (SEQ 3D KKE38E E-W"L-K-A-,F-Y~Y«~V.-F-K4.-K-E-F,F~ 
v < v t ,N">^J,L»\N 1 ' \ ) VDKA Yi-kAO $ \i sS^Q DYO60- i W \ X 
F-Y-I»K-V~A-B-K-L-K>E-A-F- (SEQ ID NO:61), W^K-^-Y-M-V-A-E-K-L-K-B-A-F-- 
(SBQ ID NO:62), I ^A-kiRX \^. ! \k<\^- (SBQ ID NQ:63) 5 D-W-E-R-A-F- 
Y-D^K-Y-A~F-R4,-K"E~A-F- (SBQ 03 m-M), E-W-lW-Y-E-K-V-AMl-K-E^F. 
(SBQ EDNO:65), D-W-l -K.-A-B-Y-D-K-Y A-}--k-L-Il~i--A-l :: - (SEQ© NO:66} 5 „ V. J k \ 
F-\4~k-\ sFkl RF VI 5.,om\ ^ . P-\Y-L~K- VF-Y 0 T \ \-i -R-5 -K-L-A-V- 
(SBQ ID NO:68), B-W-E-K- A .JP-Y-ii-R-V-A-E-R-L-K-lvA-F- (SBQ ID HO:69} ; D-W-L-R-A-F- 
Y-i>-K-V-A-E-K-i/.R-£-A-f - (SEQ T.D NO.70). li-W.L-R-A--F-Y--E-K-V.A-E-K-^R-E-A^- 
(SI > ID NO:? I), D-Y 1 E V-F-Y-.D-R-V-A-E-K-L-K-1 -\ J (S Q ID NO S, I «M R \A 
Y-E-.R-Y-.A-E--K-E-K-B-A-F- (SEQ ID NO;73E D-W.L-K-A--P-Y-D-K-V-A-E-R-L-R-E-A-F- 
(SEQ ID MO: 74), » V T * -,\-f ^ I -k \ \ E E -E-R-E-A-F- (SBQ ID M>:75), .04V-I.-R-A~.F- 

>-KA V-E-R L-I { Yl (S Q ID MO: 76) E^Y I R-A-F-Y-B-KA Y-I R-E-K-l \-I 
t\ < A \ ") i > Ik * v K 'M ! i \ < \ \ M 

K~I k : \-l iSEQIDNO:78 D--W-! k V-FA D,RA v-1 K-i k-l F-F4^T>W4 k VI 
Y-0 VA-B-K-E-I t-(J QtDNO < ) I*.\mI>K^ \AI,v! \^ P : 
p. W-F-K-A-F-Y-D-K- V-A-E-K.-L-K-£-A-P (SBQ ID NO:S0), DAAE-k--AF A.-D-RAV-BAV- 
VK-E-A-F&D-K k-A-B-^ AY-F-i x k-B-A-F (SBQ ID NO:Sl)> D-K-W-K-A-Y 
ts) ^ ' I ^ > k i (SEQ ID v ^ 1 D 

V * Wl S cvA V-i -E4-E > 1 f I' ' , u-V.-X-n lV \ \ * k S E F- A , ) U 
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E-F-f (S.EQ HikilH i/HH y " \ Pi K \i VP U \ l ^ 

combinations preferably ranging from dimers to iritaers, tetramers, 5 mm, 8 nmrs, or 
Ufrmersso he xvve eases ve sub s move sequence 

a & o, Me \ , i. o £ i 

acids of such sequences pretbrably comprise at least one "D" amino acid, hi certain 
preferred embodiments, at least 50% .snore preferably at lease 75%, and most preferably at 
least bp' av ^e x ^ s ^ 1* >xm * umn o* 

described/herein. Such peptides cm also inehide a protecting group (e g, amide, acetyl, 
propoonyh ami a 3 to 20 carbon sibyl, . coupled to the annoo or carooxyA , ,e, uea In 
< , > ^ tu t . s . n -o f n\y .a- . . > J to t e,e ^ 1 via i <n j* i ><m . 

t{ ! t ) ' I ! * }0 K 1 ) 

propeonyi, or a 3 to 20 carbon aibyl Certain peptides comprise both a carboxyb and an 
r \m< ! ! em ^ t U no v. v. n 

gro up is a protecting porno selected from the gr oup consisting of acetyl, propeonyl, sad & 
3 to 20 carbon alky!; and the carboxyl tormina! protecting group is an amide 
10012| la certain embodiments, the peptide is one mat protects a phospholipid 

wv^'otvvrb ,nn cny'<e.Vv c s o< so v nop ors so ot hpmfr - cb 
as hydrogen peroxide, 13(S>-HPODB. 15(S)diJ:b i HPODS v ! b I HODE, and 

It H p t J I 1 \ 1 t ^ ' 1 1 ' " 

a b;o ib fr; a> -oooa ^ > ^> \v f ' % > X1 ^ ^ ' ^ " iPAFC), l~stearoyb2- 

! i Hi Is « > *J t'lWl 1 

gb.r.v..- « >•<■>:-! -bo < ; :.m d ~i obbbl « wpcpti Os, tts the fomurmm cd 

» 'id Miv 0 s ^ < - n! } 

F ' o N bo> >s c - - bv > A n ! 1 i V \ v 1 

>aht > o - 1 " t > . b bo > v 

' v ftL\rovi 

t ^ x fe avjo 2 o\ov km\l s *- 

iP ^ ) } 1K hi II I V0 > «. oik .KH-l-dvtO^- 
, i , , s \ ' s m t - f ^ ^)" ! - 

euSOm v a s ^ ~3b, ,s ^ meons.^ 
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! A^ifrv^ mam ><~>VPEh -rfe^yvl 2 os>uv<kiox v. *> 

t , ^icf\,- n> n > ; a v 

^ < go! i >>D 

5 |0O13] iiKh<,KYv ,\\' v * ^ to A u tif^us, mUi c*o 

ox ada stratio j 

comprises a peptide that is a laanan ago A4 peptide or fragment <. j i >n a 
class A amphipaddc helix, or aa analogue of a human apo AA peptide whurem said 

U < ah, \ gm O X v A ^ I <■ 

10 < >i n\ < v i v ^ > 

p ! i mAA of D amino acid >.•- a\>, ; The protecting greeps n cla bid are not hauled to 

the protecting groups described bar em. In eeraun enbuuiurmaag reore than hall mere 
- v o , , > ven ill of tut 

enantiomeric ammo acids comprising the ecgoA. are D amnio acids, da composition cob. 
15 taa is. 'O 

a, i n ! t > v M i m i 1 h x \ x ' 1 
o > , , i | ak n ! ^ < « ^ m A«ao 5 

phosphor/Icholme (PAPQ, i -stearoyh2-arachidottoy!-. C n-glyeero~3 -pliosphorylcboUas 
A A'PC)), 1 ^ N 1 * < v ! 1 1 (S APE)] from 

20 . «'.i/aiw by an o m'» 'm agent u hydvopcn pern Ade, } ^V. : IPOW 1 " « S) t iVJ- tlh 
HP ODE, HPETE, MODE, and HETBA Thus the peptide prevents the fonnahoa of 
< A i mh ~ i u . i » mi ^ " v A^ J \ '< N > 

p n p 0 ; 2-oxovak i-giyeero-3~pho cno OVPCIA pain o> 2 

ll.ll . m a { > I 1 ! ! t 1 v \ m 

25 gi , , > r oV t < A 0 t oe o 

phosphorpicboline (Ox- SAPC), I~ste^vwi-2-oxova^ 
(SOVECg l -sAaroyh2-giiaaTOvbangdycero^"t.-phosp^ (SAPC 
epoxyisops sue a g!> : pi mAi (SI A cAdi: - 1 ? 
v JoeA m * eA^eao •> < uo n ^ ! ^ 

30 \* <; . v * H x 1 to 

pi , ; m v > . O SO AhvO O-' 

p h o sp hory ! e t tain o ; em use USE AP B) . 

-7- 
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1.0014} This invention also provides methods of ameiioxisthig a ^finr of 

v c s v > i i v. k i > i s f * g\ huma« cb 

embodiments, such peptides comprise a plurality of "D :: ammo acids and/or are protected 
as described herelm The peptide is preferably orally admiotsiereci to fee organism utt 
organism is preferably i oxyaomri diagramed as having er as at risk idr one or omm 
sysBptoois of atherosclerosis, b. certain eab;odinmnis, the peptide can be provided as m 
isolated, peptide or combined , a pharmacological oKcipieot as described 'herein. The 
<. s < ) ! t v v more ay; po t i <. 

admroscierosis aral/or to sigtobearttly reduce the likelihood of ooearrersee of one or more 
symptoms of atherosclerosis. 

POIS] Lum be- mrimbreesm t am p f J > e ! mmUm 

- In ^ i\ ' > ' ^ J i < U <■ O! iOO-K 0 

v. i i si > t ^ m s h v » i > 

» kK < i < . e j h v s i 

i»| iot l\ I rod u <u< ! <o <- j H -> 

. > \ t r, w a H 

osage n> b o Preferred kits pro ded the pepiidefs) as a do < > «io»J 
fmerriad !iM bis IKk^ n> opi I > ( tu th k d 

it) <_ «, n») o f imo c t>M 0 u 

for reritu - <. 1 f atherosclerosis 

b sot hi v n i > v u v - t i > < 

, u! rim if ^ f b\ad ii t ' <ri> >> <m, e ^ >< 

. < > ( v s N - \ , ? '< Cs UQ JilCOJ! 

iv.ou peptides disclosed in i S Patent b --ri : arabor Garber et as ■ tboji btat were 
vrt ^< wUohmd * . o i n , x ' ,s s >ev v oh lb 

an aoids where the peptides are blocking groups, hi certain s * - i it 
s s s ' N » O y o > x > 5 IVA3- 

t n -t. - n r f 10 NUobo fi !„n \). V>, A.-, and , are independently 

H , lb B> 

d m k m v or t > i\ ihti or.hornoiogaos or do e- tliereod t. i k 



md< iaremdepen< i sdieo > sst vein 

i ologues or analogue* thz dec via -r 

acid, \ and A4 are gluiaadc acid, > and It, are leucine, - and B are phetsyl alanine, d< 

s us* K i<- d B < < . t ' huH k . 1 

5 not tryptophan, 

IMliiMfiMs 

10017] i i Ax <■ > v \ 

polymers in winch one or more amino acid residues is an ardtieinl eben'tical aoalogne ei a 
polymers, 

|D018) The term ,! class A amphipathic helix" refers 10 a protein structure tliat 

» s , , h U l , U - x v l H «. I »t ><> 1 -nx! t I i . O > t 

x> i ro p x U fi and* « actively charge* 
15 m-tim ^> at t* ^ on. nk, xM'Ut^a ^> ^ejest <j ! ' > <- 
Structure^ Function, and Genetics 8: 103-117). 

10019] The term "ameliorating" when used wild respect to "ameliorating one or 

mor sympi msofa a os> c sis t rstoaret cue jk« wdon o e rna onofone 
or more symptotns characteristic of «. v 1 v s •> and/or associated padioiegies. Svcb a 
20 Ki' i ' ^ n * em 1 < >o * 5<; <j oemouot v d r 

Phospholipids, a reduction in « ,i m plaque darmadou sue rupture, a reduction u 

clinical events such ea heart, attack, augnny or stroke, a deer-ease re hypertension, a 
decrease m udiaouuatory protein biosynthesis, reduction in plasma cholesterol and die 
hko. 

25 [Q<!20] the i > <- ds" refers n < * * J > 

at least two lottos that are 1- -\ mirror images of each other. Most amino 

acids (except glycine) are enantiomeric and exist in a so-called L-form (L amino acid) or 
y o s i ^ ' <\ e . > i - The 

) > at v ssed to refer to absolute ; a hi of the 

30 v ! 0 <J ~ 

us <• s s ulard usage t»f si, ! n 

.9. 
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[0021 1 IK vUO ptOUe 30$ ^ N, !l v. (. '*■> t'<- vol ,0 ■> ii ^ vi* i^oul 

o a fane i in au ammo ack de ehaii i « an alp 

carboxyl grorp. . blocks ituxb- - p ^ , ^ < t u o J j un > Preferred 
i»nm u t v t ^ <> 

5 Other ajr.ti.no il proioc cl ock < < o ! 

tb acids, propeonyt, forayyl and others. Preferred caxboxy) termioei protecting groups 
include, but arc cot limited to groups that rorro anodes or esters, 

10022] , ^ v v 

refers to the ability of a eonrpound to reduce the rate of oxidation of a phospholipid for the 
10 t < ui a t . i 1 * x« 1 > h ii 

oxidizing ^entire hydrogen peroxide, kWS)dd?ODE 15 (S)-HPETE HPODIi 
HPETE 5 KODE, Roll en ? 

10023] The tort low* yUpopro m" < LD is del e< j accordance 

with common usage of those of skill in the an. Generally, LDL refers to fee ligklpmtem 
15 i. t ■> % 

1.019 tod - 1.063. 

I0024J The terms "high density lipoprotein" or "HDL" is dell ued i». accordance 

with common usage of those of skill in the art. Generally "HDL" refers to a l ipid- protein 
cootpieK vdsicu du )k., « t , 1 t t e u t ibooci \ I v. dvt'-dv range ofd 
20 L063 tod- 1.21, 

P025] 1 .< 'Mb ! t< d\ i ' > u 

t j >i s x> t o > ! s 1 * v < 

O 1 t ~> v M J 1 1 

M 1 t t> i ,a «. NiJt "si. <0 s 
25 [0026] ihv torn < ^ * 1 I - \ .ok\ tP 5 e. t,e\\co>to^ 

no activity in protecting holds Iroci ovtdaiioe or at repairing gag reducing) oxidized 
lipids. 

[00271 n - took ct.cO That 

oo'ooevktgl k - s : ^ , t v ^ ssi^kll* ? ^ co ! ckhom 
30 omoj to or Phot repair (e.g. redoes oxidized holds) also ex a ok assays for components of 
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i >3i-aoxonas«> platelet rgfaeiot *ceiyfty<fcolas« el > { 5 

display such activity. 

peptide or to a fragment or domain thereof comprising & ^ A. xmphm hn v!k 
5 [0029] 

characteristic of the < < m associated with h ' > a t <. > or , 

tu i < i The monocytic reaction is characterised hy monocyte adhesion to cells of the 

vi„( \ w di n . w'\ o. \\ \ - 

sheath t t mies into ioacrophag 

10 (0030] The term "absence of change" when re erring to the axus unt of oxidized 

phospholipid refers !.o tin; lack of a detectable change, more preierabi y the iack of a 
st&tnhcany significant change fog. at feast af the - . pteihrahiy at least at the 90%, 

3C I U i , On > v V ' < < 1 

■vnOdcnv YvaO IceaKcne. <m <Vee;ethw henavvC- ahc \'.: u> smav; a nfa b 
IS >x . J s \. , v! «. h io Mind ocn b vuxovthv ts.tc-nM 
lesc > hrefea ice o >ifc josit eo o.eg live controls 

Wm The following abbreviations are used herein: PAPC: L-a-I -pahnitoyi-2- 

j d<] ru> •> \ * o vbo <. i s v ^ t vti - 

" , x i o i PG.FO: l ."O ' n u seuhVpink t 
20 \ i\ nh . ,i k o ^ v , h 'v h 

h»< I t .ink < n CM «. . ou ^ hnnin'KVo -njo bhPe Id 

> \ o o v ^ ,t' 
high power field; PAPC; 1 m > « » ^ ^ - \ s p ^ v i m 

pgH tp,! in. v * i I K>d* i~pxm,oO 

PS i i s ^ s n 

» , icr < 1 nl ' \ «i o e ^. ^Bt ^ ! v HO' IKJ 

100321 " ! 

■s n < < f no; substku < not substantially i erthescov.it> 

i ■>< ) pi of the 

30 Oi-v k d v v i M - " ! , m m 

>v v e-i m-M mono a nh\ th - < . \> n"- .mm -c. -> - u , s n _ - 
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kl 1 f e ft I I "> -> s <.<$*. it iUi iTiJit O <>v <■ 

5 v c ( < < letbe* i) -A.I v). S ^ 1 f ! \ l 

so * >» x ! nm R) 

5 | ( < m J \ \ \ a 1 . o 

meuyl i efi >tophan(W) 

nuek-ie acids or polypeptide sequences, refer to two or more sequences or subsequences 
that are the same or have a specified percentage of amino acre residues or tuubeohdes thai 
are the sar.no, when eon-pared and abgned for rrerfe-oum correspondence, as '.measured 
using one of the following seqrwoee cornpansou afeorohuw or by visual inspection. With 
respect to the peptides, or feis mveohoo sequence Identity is deiennieed over the mil 
length of fee peptide. 

|X)034] I ox <v|i i ce eomp.n ,o ypi um nee ae;s as a u fe act 

-eqw CO, 0" u> v , v. v< ! > t " i 

t uU ' a - n a i \ 

v foofe m «K< ti> . ^ is w I > j u , f 

upvn<v 

identity tor the tew seqoence(x) relative to iherefetonee seqearee, based on the designated 
program parameters. 

|O035| 1 <. v- 

he! t homology ori > S q x iWm t i& ippi Math, 2:482 (1981) ) 
the homology alignment algorithm of Needkonan & Wurewh, J. Mo!. Biol. 48:443 ptO.ojK 

0 <fo ' ! * ^\ v fee e< 
USA 8 - v s - o « csv v 1 ■ ! M j * J 
PASTA, and TFASTA m the Vv quorum: Genetics Sotfe-ao; Package, o too Co.mpj.itor 

1 ip > N„ ) N \ I > \ % I 

(0036I ri ^ m - m > fe v fe fe s 

v ! i - . s < ^ > < ISO 

> v i i K U \ x 

< s <. < Ion vim^ k'auo > I 

•12- 



AOs, simplification of (he prog «-s ve 5] -nunc- 1 method d"Feng& Poo" die 0 i") / 
\ , - J; w od used 5 x > t 1 v . x ~ ' g. 

e >ku\ r length of 5,000 nucleotides or annuo acids. The >. > t, alignment procedure 
begins with the pairwise alignment of the two most sum bar sequences, producing u cluster 
of two aligned sequences, This cluster is then aligned io the next most related sequence or 

< < t < >. I, «S 

OS ' H 1 DO v ' if ' 1 cd ^ 

a series of progressi ve, parrw.ise alignments, The program is nm by designating specific 
sequences and. their amino acid or nucleotide coordinates tor regions of sequence 
ai p ' 1 J ^ f 1 sou uio t\e 

s< t f \ v ^ ^ ! v. ,! 

w * o b e ^< s ) i v " >> •> v u > p 

length weight (0.10), and weighted end gaps. 

10037] V" 4 > 

sequence identity and sequence similarity is the BLAST algorithm, which is described in 
Altschul et at (1990),/ Mol Biol 215: 403 -410, Software for perfbnm eg BLAST 
analyses is publicly available thmagh the National Center dar Biotedero'iogy i atoi 
\gattp V s^ 

sequence pairs fHSPs! by iderrtifying short words of length. W in tire query sequence, 

<. h^)t <, v < s ! I < , . 5 i 

word of tire same length :in a database sequence. 1 is referred to as the neighborhood word 

hx ! h , h „ ' . e - o , 

4 ) 5 sn-iii. i < a > » * 1 ' K > v o'O n It 0 

v< ali^msixt 

snore can be mcwasee Cuundaiwe scores are calculated using, for \ a *. s 

ik parameters M (reward score bar a pan of matching reside.es; always > 0) and \ 
s ^ K >. \ ^ v. ' v t > s a 
t ^ & or* t Mc e,hh ^o,d nn> 0 
, u< ^ t us x d ,> s 0 1 u q X 

it* tnnh tkm of on > v c ! eiihe 

•13- 
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i'n ^ : 1 -m 



sequence h readied. The BLAST algorithm parameters W, T, and X <. i < the 
sensitivity ami A.v-i'f ; y^. The BU\STi\ prograro (for nocleodde sequences! 

' - >f a wo ilengrh (W) of .1 1 , an. expechibon (E) oa 0, M 5 hi hand a 
o op, o ^ u ! . ^ s 

a 0 >\ ^\ ! t \ s v ! ' M 

K adiu & AhaeUu! ivr}?)Proc. Nad Acad. Set USA Si): 5873-5787). One measure of 

10 s t M > ' I s 1 1 s 

Don I! » k MX OJ 

mo*! nv > \. ^ot>u. ^ v. ^x, j j , '0 5 v < ti^i>' n as a 

Ni! 1 . 1 V. V V V V < S S < * 

,i,L >uh , v v h t 

1.5 about 0.0! , mid most, preferably less than about 0.001. 

|0039| Tbenm T> -\perroe v\ mO< toeeeVuvn <> ^ | > »x 1M\ 

L-K>A~F-Y-I>K-V«A«£-K-L-K-B-A-F (SEQIDNO: 1) where all of the enantiomeric 
amino acids axe D form mum acids. 

BRIEF BESCRirilO*} OF THE 0KAWINOS 
20 100401 Figure i /panels \, B C m.d D s on he < so, aaon.; 4 t 1 5.1 widi 

! n« lW o s ' v ^ m ^ > ! d s h 

; ' 5 C amino acids was adireaisiereo by oral gsvage to apo E dehekan once OamS) or 
incboaaso with, their plasma hi vitro, Fasting blood was colk-eied b his after gavage and 
!il C association with blood, plasma, and lipoproteins determined. 

25 fOOd.lf n x " M' , i ! i 

Vv\ i . gu ^ ! i i ! 1 

, i - > ^ > - ,. y oo < v o , > m * 

I: i ( <. i , 1 - i 1 N 

M x :.\; sod _D! ' mi b> 

30 ? N a^ 1 *d 

.14. 



W«(S2/!5923 



J C OA ! > i I > I v. <^ A i * ? COOX hi 

to oxidation. 

\m42] Figures 3 A and 3B show dm plasma come air stmn of'D vs L peptic after 

gavage, ApoAA mimetic peptides I -A* (Figure 3B} b (Figure 3B) were labeled 

collected after 3 hrs, plasma Paction Aed by FFLC md radioactivity detenrcned m the 
^ 5 s s ^ta- » \>je 

A 1 o m\ \ -v m , v . s v \ s m v - 
4 more resistant to degradation or vivo compared with 1 L pq rude. 

10 1004*1 gmo- \m., ^ « , v „m u- ft t< A 4* t . m o ae !\o 

, J b,« M - O N 1 s <. ) f A v. ( JfiKMUf 

I A ' oi o n ! f v ^ ' i » lh 

{ix t > i A > , ^ , v - u ^ A s n 

niots.se plasma Upper panel Ceate rabbi m VpoA~I aad pe ? > i rm romD- 
1 5 4F mice. Lower panel; Center; Plasma Pom LDL B.-A mice treated wMi D -UP and 

P,l.p\ " \ Mi: ! > kft ! O v* t „ 

[0044] I pv f N >or e at- m >i i v i mU tVKYtoi 

LDL receptor null mice on a Western Diet. Groups of 'LDL receptor nab mice were 
placed on a Western type diet and were given orally, vehicle (Control) in 9) or peptide 
20 C M ■> t > x ^ t v ^ m I 

h\ e m ^ 5 m - u k 3 ! v > «- A h a m 

\ <. f A 
[0045| < * <n ^ A < k 

\ ■ « s! . > i , ! • ^ 3 A' \ 1 8Jld 

25 | A' 1 I < c 1 1 i ill - FP r-nm< ~vA 

h «t m Ao c a.; - ; o ou >oi r A ,o> Ann re I Amudes v , t - uwo duPi)g the 

kinetic u mm described in Tabic 3. Represcffiarive samples mere analysed by the CPiP 

v v s v s ~ mum 

\oku v. $s < j amb ■ cbaaac , * v ji a v 1 

,), i n ) j r s' ui-iuio ^ucoao ^ ^m c^, 
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i > v v v » j i g i 8 use apo A i 

C: 5P (1,5 hours). 

[00461 F-u-v o ^ ^ k • novir 

t u > 1 t \ I «) 1 ) v , - i i j i >) jor 

5 o k. U m , v i 1 in 

<• Ho^iiea< v > " 

i J > , < ^ ^ i ^ » ill) Ui OU 

i\ si Hmtr 1 'V - f \ < , f > ,<t » ua ~d »>i 0 ( «vah <H'nK HDL 

s v s * i v > I » i < ill ni ' f 

10 <i 5 v , . » . ^ t «' 

* tvC. <\ ! \ > ^ 5 ^ \* The 

<0 if? «. 1 v i. » v ) «« t 

Ksnoi-yieci , c aetn ( ei. B) cell \ ellB c) is inedfded in 

1 5 both panels for companion . 

[0047] I n guts 8 show s mean fesiou cross-sectional areas. Data stiowa represent 

if { C Hi s s U 1 i O s k o 

ds # A.hbrevi o - J BS ndce fed th< < t f ltd 

l!< J WllP), tU(' 1 H N >tKt ^ 1 tit i ll tO < <- 

20 < m , >v t' ii 1 ^ o r M hi iuin?S M v! I *\ h ^ <> * « 

diet and mj k> daily wdd 50 pg of mouse apo \ > 200 1 PBS. p<0.002 as 

stud ^ i Kio> . o00 

[0048} figure 9 shows that both < f> and L isomers of apo \ ' peptide ■mmedos 

25 V i 0 < v k d K <? > > V J Hi! 

U u (. l n< <« H i \ 1 *L « i 1 1 2 K 

{l K. t si U t > « t ! X „ S < » * - •> ». < v dl 

30 or >A M, 3?pA) 
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s v c OIK } \ I ! )VP>1 ^ 

» significantly dilforsitt torn D alone (first panel on fee lei!) at the level of p < 0.01. 

[00491 <■ , v v <■ 1 i i c 

i< * \ \ \ \ f ! 1 n w 

5 ? u il o » <" i N 

!0B). j h asterisks reflect the presence of a significant difference fp<0f.?01) between the 
red cell lysis for animals thai received the vehicle versus those that received the peptides. 

|(H)50] i o \ X vi > ^ U tu 

tV v < U U . I >! ,S<S £ * ^ < v 'p<- 1)1 CiC SO> 

10 deficient od.ee > were administered the Dpepodes or the saline vehiele by gavage, 

\ h OHiO'l \ U , ^ t ) v v f * ^ ! > " P \ 

P>< > i w h < , o ^ ^ \r i v » ~h > \Ui Hn > 

isolated iron.? plasma by FPLC. Coeuhores of artery wall cells were mediated wbn 
medium alone (NO ADDITION), control LDL oora nermtal subjects (LDL), LDL plus 

15 cordrol HDL from ftomi ubjects DDDlb 0 erco« Itures were meahsted wife murine 
LDL following gavage wrth saline (S ALINE LDL), oofo DbbP (DDF LDL) or with D~ 
3?pA peptide (D-37pA LDL). The coctthoires were incubated for 4 brs at 37*C in the 
presence of 10% LFDS. The sopernolaots were then discarded, the ooedbrres were 
washed and ma at h h enhvoe medhto? witho? erai LPD - a 5 additional 4 

2 b D t N o 1 ^ . 

activity. The values are mea;wSD of qwokoplieare eocohtuvs. lire asterisks indicate 
pO.001. 

1005.1 ] <- i v I f ' s i , is V -> - 

lipoproteins don? once given the D- toim and or h-form peptides by gavage. 
25 |0052| . £„ ? fo ^ ' n o ^ ^ 1. i > n ^ o , * ^ «t svd 

1 s ^ . . i < . 4i HusU b K 

10053] 1 jgures 14A and 1 4B si o\s e e ;b , fo resis o b on c iteg its self- 

30 sso ei4A:SDSPA< f 2F &ne show the mo cu i?fpi 

? <. i\°-v^ "1 N w e VproDeuD db* 
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moving slightly lower that* the lowest molecular weight standard (3. 5-2 5 FDa). Figure 
'4L \o Jos d'H ^ ddah i-t-F?.ao m » " , a ' of i< ( ul (t<AUe 2s cue 
250ugard. (kmc 1) of2F - >'v tm c se w \ sciatica, Lane 3 shows the mobility 

of the high .molecular weight standard 

5 mm] i > < . ^ v ? v v , v m os s 1 v f r 

aba^a^e ' > i s, ! - 4 ! I ^ ; 

, s ^ V , v I # " 

3F 3 ; ■ 4F ; □ SF;; V 6F; A ?'F; & apo A-1. 

{mSS} \ k ~ p had ice* U^hi \cuiu at uumoorm* el he dissolution 

io iMwn > v < s j . . i \i i « ')! > 

U i to! ! i f j 1 1 /ijj 

V\vi U< ' W V ' ' > } s si lV to ,v H ^ fit i 

emission vaaeierigUts were 400ara Tritou X400 achieved complete dissolution at a final 
concentration of ImM. » EPCaO- 2P; ~«~3F 3 ;~B~ 3F H ;-A- 4F;--A-- SF;~T~ 6P; ™ 

1 5 V- 7F; -0 - human apo Ad; -♦-Triton X- 1 00. 

pOS^l Figure 1 ? illustrates LCAT activating ability of homologous peptides, 

! is y ; i t m f t m t \ a n silt \ U u 1 p \ f des 1 1 X ^ 'i mH« 1 

measured twin \\ eh 1 sick of ! < chedestoj uaitor ict ttyis 
represented as a percentage compared to that of ape A d. activity, where apo \ f activity is 

20 i hit i a sou a , t * ! > a ! - > P^ ^ 

v'< t UK <5 Us, { - <i < 

e hoaadogoss auws ot p D d. mc?toak v ; Hid 

or the homologous series or peptides was added to the buuaau artery wail ceil n 4m 
25 im bi'iihito k. h^ t > •s v ' o <. nm> \tm - 

ere a < 1 serum or LP.DS- The com d medium was 

, ^ - xtsutv IbCvhta m ■) m n 

■a to p u a sv. v i v. > i F > ^ae vW 
> c d, ^ s < t to „ ,e 1 ear 

30 *■ d< m ^ « <■ s sO 

dedicates that peptides 414 5P cud >i were sigaificaatly more sixectiae to.au the 
48- 
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k s 2? a V 1 •> 1 ^ C I i'Mv. , - u 

significant difference in the ability to inhibit LIXmndoeed cherootams among these throe 

S oxidised phospholipids iwo days after rnfeeooe, CS7BL/6" nhec on a chow diet were 
ntct. i ^ - ! v .1 -v , i ^ , ! 

days after a v o the f v. - were removed x oxidized phospholipid content a iu d 
by EShMS. 

10 [0659| i. v s ; ! me - . , i , *. ^ ■) i <■ ^ 

after o\ w A dheciioa. Some of fee mice described > Figure 19 were m , 0 d 

'ut saime (PBS). Faraeeooase activity fPON) was measured «■ dm plasma at zero, 2 5 
P .md '• m , c, i , 

15 * ^ ahow-N fuat U-4 c>o:,ts ilt >U ehon o cmd^a 

ut.M!, t i i\ hi ) i s as ^ s v 1 oUva 

h< , 1 v '4" and. i c 

ol ^ swert peot.es wit] hosphatc b 1 rt hemic* were 

s Hfu au 1 UO 2 fc <M v 0 ! ; v o iu ,m 1 
20 vmdeom . H„ ^ \ S 

io I 1' m - 5n o m > - i d' >> >• td x 

, m k p ' , ^e - ' , * c sducesIUi- 

H ltd 1 !! ,1" , i, v V ^ ' * v > * \ U 

25 J ho. v usmakfe. „ v. on a > 

receptor md! mice (100 m of saime com&ifeng hOO a.g of aciabcled peptide pirn; :; dh 
labeled peptide with, specific activity of 1 1x10" -> per _ peptide per a- a ra ; d>). 
Bloods s collected i asm s - etipioJ md asalyzec by evew 

phase HPLC as described in redo race 12, Panels .8 and C: Peptides L-4F and D-4P (100 

30 a 100 yi of s i -5) 

i I l i ! M lOl \ 
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gel filtration (FPLC) and examined h\ the cocuitures. Figure 22B: The ability of mouse 
i d 1 urn k v d v , ! "Vh ro n 

artery wail ceils end to inhibit LDL- induced monocyte cheekkactk activity is skowm 
t nr. i i , ^ , , , t , o > 

s r t -i , - o N « 

ckoIesksroFm] taken from mice t «Jux iU'd^ (Saline Rob) or L-4F (L-4F \ or 
-d (D-4F Rx) and monocyte chemot&ctic activity was \ v. < <. > described herein. 

?u s ^ (. ,? * < k - * i> >n 

10 wen. b-ihked iniiu acre iewow ; , vibtic kmhtk log ■■■! 1 -4b n -4?- Rx) or i)~4F(D-4F Rx} 
>i ! i < 1 1 ) '1 (i I 

, <, > J < ^ . i f ^ 

v.K 5 k' < i 

[0002] - N v vn ( , v ^ j of > buroob o . F 

FS k, <> t ^ t SN m V svn h ' o | 

! <. v. U <■ U V ) vT „~ 

, ! !U Of , U) K> e vk i b > 1 U I ) i U 

o ' v + J :c , b, t ! om I u iiwuj^ o * s 

duih ^mmuvia \\> mkk v «. c b , f ,i t v h c> it c ioo \ ^'cd 

20 set t i , tu t i \ ! v ■> b o v s a t c\ 

[0003] s , ~ ! drwm < »- v ' . v j ,v u 

hw s k - s ! m < J v \ v " 5 v s k de 

' io mix <. * > <. , . » t > > iFoi !ki 

lu 4 ?r cos D-4F -s i k'l.ci ii 'i of 2 mgkrd was added ' i]rnskie.g „ , of 

2S >n. > t > <. » ^ > ^ ^ - * H.feiot^ 

third gkkip of mice (vi - 5 mice). IFe raice all coikiimcd approxixiktely 2.S ml of water 
per day so bo o.oe grooy rocsivtd no peptide {Water}, a second group received 2-5 mg D- 
4 ! ! ^ (2,5 mg D-4F) t Fk third group received id) mg D-4Fdriouse/day (5.0 
mg D-4F). All «'o;re cr-ntnkkd on tiic cbok diet for 5 weeks at Which bice dk mice were 

30 n N w ^ 1 * < O R\i O 

stainrng i.n Pkty streak "lesions qomkrded. 
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Oh I Alt HUM M RiFHON 

$060] n ; s ^ v v m . <. \r ^ 1 

n^n cil'^\ - >- ° 1 ' ^ ^ v < * 

5 , < ^ ! > v 

many biological properties similar to human apo-A-1 In particular ; h was a discovery of 
this a \ 'i - thai when 1 P peptides are wn ah w using .'D amino acids, J\ peptides 

I i i ! 1^ p 1 v " w H 

carbox.y lernwh are blocked, eaa even be orally administered 

.10 [006.1] ^ * ^ ta *ii'H, i 

peptides retain the biological ae irony of the corresponding bborm peptide, in vivo animal 
siodws owns soeh D-bam peptides showed effective oral delivery, elevated serorn bibb 
life, and the ability to mitigate or pxevenbmhibit one or more symptoms of atherosclerosis. 

pNid.21 < ! <! 0 

15 mildly oxidized LDJL fe those studies (see, copending application USSM 09/54.1 ,468, 
, t leb l abb ( u t s m x ^ t > \ 1 i *p \* 

Oi an wu \ I m . <. w k m ) \> ea 

included Jl < ! > 1 These seeding molecules were required tor- hi of 
hoe a ! .easy wad . eth to a. , bb <o , i . 1 Di >ndf>> the « 10 a. n dm e she >mew 
20 v - ! v 

jt o \ \ \ t ! ,r0 - ! - - i M v a iina>i 

human volunteers efter :nnechoobntiaaon otbrpo \ wee resistant to oxidation by human 
artery wail cells and did not induce monocyte chemoaictb aeiivuy m the anew > cell 
eoeoitores, 

25 [0063] Oec p» > ec t \ e unction « t! e D peptides oi this im ention is illustrated in 

Figure 1 through S. Figure b panels A, B, Cb and D show the association of 1.4C-B-5F 
with blood components i« a?; Apob null mouse, l is also deiwonstrated herein, < BI>b 
from mice that were fed an atherogenic diet and enacted with PBS failed to inhibit the 
o- < a >I , i m !< s. vi. :<ii 

30 tw\ n h nevoid ^ w i ; 1 * 4 : a, ^ x vrpv d et a io 

h X Ot >\k 1 kv. v f i t. s v. i M , 1 

•21" 



oxidation md preventing 'LDL-irsduced monocyte dierranaebc activity in the eccukures m 

< ' ! l^l H « "s i 1 

atherogenic did and injected dady with PBS was more readdy oxidized and more readdy 
induced rnonocyte cdemaa-chc acdfety than IX>I, taken horn mice fed the same diet hut 
5 *k % i > ' 1 I - ^ t 1 

(Figure 4). 

\W(*4] I] X S.N ! 

mice fed die \ v , diet and bgected with a peptide according to dm invemioe are 
coexistent, whh the proieebve action of shown by such pepedes P- Deoraao ocean 
.10 w \ > 1 ! v ^ 

let *v ,^ a , ' ' < i - - ^ - . o ^ 

X ! I 1 N p 4 , \ v $ 

co - iv. w i i \ x > i. v < n - !K\ K ! ut 

atherogenic diet 

15 i.OCKsdj is moot. « irdvdmv f tos oe o an ato> iocs m, <« i\ 

i i f c or more symp > I 

rn ' . a , f ' v bh , io m one 

o no « vent on ( 1 metk s o su.< ! pe tofee 

Offliv 4. UO is t td v kto <-v < SO, ■> O 

20 1 ^ x ^ ! \ \ i f 

uimbmh osnsdoooa! patch, and the like, in orse paoicidady preferred eTrmodime.no Pee 
peptidels; are adoeaaaeroa nobly Pag. as a syrup, capsule, or tabled*. 

[0066] , to I i i . > to , < ' 

m v <. s i S v f op fees 

25 tovtotm 

to f d s - a to ;s to ato * > - >^ ,> , ^ e's v __ s n Mudho 

hydrophebieady Jinked; while cettain other mahiroeoc hums comprise cowPently imbed 

[OPh?] H < 

30 v > etcnr.it v <. > > ' tarsaol 
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iargomotphs, and the like. 

[0068] v. ^ > s " > f s 

animals showing one or more symptom's.} of atherosclerosis («■$> hypstxmmm, , plaque 
5 formation and rupture, odmmm m -SmcJ events such as heart attack, angina, or stroke, 
high levels of plasma damaend high levels of low density lipoprotein, I ate kveis of 
very low density lipoprotein, or i a ^ proteins, < but are useful in a 
piopi \ a t i.o no y ^\ a a <. s 
administered to organisms to pre vara the u . > , of one or > symptoms of 
1.0 atherosekrosa. Particularly prattrmi subjects m this context are subjects showing one or 
oo risk factors far atherosclerosis (e.g. lanky history, hypertension, obesity, high 
alcohol consumption, smoking, high blood cholesterol, high blood triglycerides, elevated 
P o m p s f >| \ ! < ! vi ^ 

lipids, head attack, angina or stroke, etc.). 

15 h)0h9j In addition to methods of ma onheathsroscks.ro ? ofeifo i gpep cfe o 

u invention, this in v en don » provides the pentads ^ se the peptides 

a i eJintui 

and/or prevention of one or more symptoms of atherosclerosis. 

IL ^ <0 > U m J s t !i jg» _ t _ *>> p, * ! s , s * } i <, v<ib u 

20 iufku ^ ago 

[0070] !h i . <> s v is , , > , ^ , a j v > o a , v *<' 

h c h ) n ' ! ds vase u 

. > i k s < s w s stroke, etc p frequently accompany or follow the onset 

s - . s v ^ response is 

25 s on ' v , ^ , < e dp^ ^ ' e u ss 

systeauc lupus erythematosus, and rheumatoid arthritis), a vara mfeco'on (e..g. adliaanai), 
t bacterial infection, a bmga'i mkedon, an organ transplant, a wound or other trauma, r 
rnahaated prosthesis, a hi of una and thelike, 

^ a v u 

30 mme i ba peptide dewivms v can mdece o; paxvnt ha- hv.oannn o mflaee 

-23- 
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v. Uo<* sog aa rfc phase respoi s*« m J . 5 
eliminate cardiovascular complications associated with such » > * >u 

infection is the t 1 5 in paiaoaonase and platelet aebvabng <. v sc activity 

5 u the HDL U «hout bet pi bound h> > P in , 1 i Humt^ \« bt Heve that, ax 1 resth ol the 
loss of these HDL enaymatie activities and also aa a result of the association of pro- 
^ j ft,p k 1 < HDL donna the acute phase response, KDL is no o » ! ok 10 

monocyte chetHOtaebe activity by t * lv \i cobs. 
10 [0073] V\v ox < x 1 v. < x 1 v x 

V 1 ! ! O x « U\ o ^ li'ik 

c m \ vu «, , u\ > x ,v x \\l <t h i nl «. ! i J \ \> o oxkIocj 

phospholipids were rot generated beyond background. \ < 1 ? P I 'do 

t > fovea iy or by hue lion) to 
15 f i 

as gen ok > n>|vv-et ^ J. en uahi eneiu bacterial 

j ; ' )o < t ! ,0, veoass 

>r< * tb> his ha\ t n treatment the creased de e o ikl ft iacl am s ok 

, .x , i , ; ny sVUes 

20 [0074] u «. * 1 iiixivii 1 

one or more of the peptides of this uner:dor; to a subject at risk for. or incurring, an acute 
iV j <. < x i ' v*is 

[0075] lino n v. .a opt , x s \ < - v ,0 oCxOtV ^ v r v 

prophylactic ally be administered a polypeptide of this irrve-ntioti during flu season. A 
25 person (or ay.a.raal) subject to a recurrent ublaoimatory 0 ni < eg, rheumatoid arthritis, 
various < i ( diseases, etc, , be treated with a polypeptide of this invention to 

mitigate or prevent die development of athenvscierosis or stroke. A person (or animal) 
aoipoct to iraanup , acute injury, tissue transplant, roe. can be treated whit a polypeptide 
x ^ ^ ^ , s , xtr^kx 

30 00 o x id en ted a diagn o ic occurrence 

or risk oi. art actae ! \)T kt reptraue The acute uuiaoumtory response typically 
-24- 
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Us O ^ i s ' uWiMlKilK'S'UIC !> lu ' n\ 

> v *■ f v. process that involves s of < major w s of the body, ? addition to the 
in x i s. v e . ^ ^ 1 \ ,oO'.\"r';o^v 

lasts only a few days; however, m cases n or recuB-ij&g iaflarojnation, an ahemmt 

5 continuation of some aspects ef toe acute phase response may attribute to the underlying 
tissue damage that accompanies the disease, and may also lead, to i'nooe; complmaboum 
for example cardiovascular diseases or protect deposition diseases such as amyloidosis. 

[007? j 

ho\sm? . k ou> * < ! v. v » s ^ 

]0 1 < s ^ " !l,S 

proteins have important hmetlens and higher piasraa levels of d acute phase reaetams 

\ \ P < | ' ' i V v v 1 , i 

^ ! i ! \ i \ \S IS 

hepatoeyt.es, some are produced by other eel! types, including monocytes, endothelial 
15 >e s , 1 sokes' oit 

t Uf u ! \ ! i * v fU -iSil 

levels. This group includes serum amyloid A (SAA) and either O-macbve protein (CRP) 
m humans or its * s s > i mice, serum amyloid P component (SAP). So-called 
, t k 1 e msnorse to 

20 1 e n v o t p ^ < > <■ sv < , s s } <. 

\Wi,S{ , , K ) Si. s > o 1 i , , i s 

evaluated by mmisurmg one or more APPs, \ e v _ such markers is wed Known to 
those of skdl in the art, and commercial companies exist that provide such measurement 
' Ai x u t t S s< - 1 ^ > ! rP > 

25 DP o t m ! p, s e s > *. i * ; $s > * m * m 

foopy] v v ^ v i t 

and. osteoporosis. Moreover, without being beaml to a. parocaisrly theory, we believe the 
sa* c J ims, s k ^-'^ viti A - ^ s <y dm. .m.tos 

30 |.(MsH«> i ] ertam embodiment > t) uss n 

»n!v id O , 1 < l C m , i 0 , 



uraatic 1 dosa, sderodera h h d hro < 

aortic stenosis, osteoporosis, and the idee 

Iab™~foo^^ 

1.0081] , n l i ^ \ s \ ;VP I ( < 

rniogabag one or . sgomtoois of adenxsseierosis, Class A peptides are charactered 
by forrnadoc of an ce-helix ban pnxbs.es a segregation of polar and eon molar residues 

iesbi ? nged residues imidn>g 
10 d ( < 1 < ^' ! ^ o» 

the polar face (see, ago AnanUooraoooai: ("1.9 SO? Abed, E>v:ym.oL 128: 626-668), It A 
f J ! u ! \ !\ \^ \ > ! n-'ftdu! 

class A • iM'i • ' helical structure. 

15 a d 1 - < 

preventing one or mare synipu'nrss of atherosclerosis. Without being bound by a particular 
theory, b is behoved bee the peptides of bos invention act in < may by psckmg up 
> < s - v LDL 

20 [OOSbJ l oe. OM- * d % - ; v - ' - b „ „ :o,ai e 

< ^ ^ w \ em 1 > e - bv i. 

confutation described by P.aigtuiaehari er ai 0996} Arteriosclerosis, 'Fhwmhosis, & 

\ t r it a n\ , t ' s n vj i - . , , 5 v 

iiai i foce of 18A ebtb Phe eoidd yield six peptides. Peptides sebh an additional 5 3 
.25 and 4 Phe v mb; iecm hnmeOcA Opto abouty A; mine, oi id, 14 and 13 uriits; 

, v } V V I 1 <> P v. a \5 m I 

from 1 to 5 (to 19 > units). Increasing to 6 or ? Phe would produce a less demonic 
increase (to 20 and 21 X units, respectively). Therefore, we chose 5 additional Phe (and , 
i s . s ^ , enr ? «uh s 1 a\ > * K 

-26- 
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pspinie w;& hi . >v 1 , ^' . u c^due vu heeathox\i 
u \ 0 v o s i A 



[01 M 



The new class A peptide analog, SF inhibited , lesion development in 

ano \ 1 AIM for efficacy in MubUing dieaarsdacrd ath»roscieros:;s in these nuce ; s r 
i*uJ , » v ^ s e \ — v v. ,0' a >- - d,e> \ »l 

Acad Sci. USA 90:12040-12044), 

[0685] \ \ ' a \ s. . ~- ! i h i 

\,' Mf> > s< t i - 

atbei-osderosifi. A number of such peptides are illustrated in Table 1. 
Table A Preferred peptide;: for use In 'dus ieveedaaa 



3F 

3F14 
4" 



Amino Acrid Secroonoe 



D - W - A - K- A ~ F - Y- D - K- V - A- 0 •• K- 1, - K - A -■ A- F 



Ac-D~^~L~K-A~F~y- 



•-K-A-0 

-K--A-3 

■ -K-A-j 



«B-K- 
-D-K 
-D-K- 
-D-K- 
-D-K- 
•• D-K- 
-D-K- 



- V- A ■• K- K - F™ K - E- A • 
• V- h ~E~ E F ~ K ~ E ~ A - 
■V-F---E-K-F--X-B--F-- 
■F- F- B- K-F •• K- B -- F- 
•F-F--E-K~F-K~B--F-- 
•V-A-E-K-L-K-B-F- 
V-F-E-K- A- K--A A- 
V-E-E-K-E-K--E-F- 
V -A -- E--K-F--K-E--F- 



F-KtA 
F-FH 

a EH; 

F ••EH;, 
F-H5A 
FAFF 

F-WA 
F-KHj 



SEQ ID 

no. 

% 

:? 

3 
4 



8 
9 

10 



P-Y-D-KAV K } 



-E-A?-L~K--A-F~Y--D--K-E"A--E-K-F--K-E-F- 
- E i F-A l - ■■ - D K-V- F - E- SA-r-K-E- F 
AC--A-P-V-0--ha-V--A-a>?A-i,"K~- 
Ac -A-F-V-D -K-V--A-- B-JA-F-K-E-A 
Ac--A-F-V-D~E-v-A-E-E"F-K~E-A. 
Ac-A-F-A-D-K-F -F-E-K-F-K-E-F 

-27- 



-F-EA, 
-F-EtA 
F-KIHj 
-F-AHj 
■F-FH S 

-f-ma 

-F»FH 2 
I }■ 



17 
18 



KTTSuEAE'F 



•-3D-K- 



EsEE~K-E~F~F~KH ; 

. , -< } -r -r n 

•• F - Y -• D -EC- V ■• F - E -'K- L - K - E -- P~ F - Hi?;; 
- F - Y - D - E ■ V - A- F -K- F-K--E- F- F •• E • ;. 
FA - F - Y •• D - K - V- F - E ~ K -F- IEEE- F~ ME 



30 
31 



IEEE 



AC"A--F~-Y~D"-K-V~A~F:~K-L~K-'iS-F-F-f3K 2 
Xc-~ A- P- % ~D - K •• V- F •• E - K • F ~K - 8-A-F- E?E 
Ac ■■ A F - F - D - K •■ V - F - S - K - E - K -- B - F- F - EEE 
Ac~A-F-y~D-R-V~A-£~.K-F-K-S~-F-F~HH s 

•J.-K-A-L-Y-D-K-V-A-E-K-L-K-E-A-L-^rli 
- F~K~A~ F~Y- B-K-V~A-S-X-L-K-S -F- P-MB* 



36 
37 
38 
39 
40 



Ac-E-W-L-K- 



•^F-F^F-P-V-F- ;.-E-EE F - P 
: "L-K~A-F"Y~E~R~y-F~E-K"F~K-E~F-F- 



EH, 

f:f 

FH S 



44 
45 
46 
4? 



— •F-L-K-A-E- E-LA E-E: E x L r. ■ L EE 
»E--E-FEE<--A"E-Y--E-K"E-A"E-K"E'E:- E • E- E 
~E- F-W~ K~A~¥~ Y •• E-K-- ¥-A« P-K-- L-K -• B-W-W- 
-F~ K -L- K- A-F- Y-EE -K--V- F - EFEs - A-E •■ S-A - F- 
~»-K~W-K~A~V-Y~D-K-F™A-K-A-F~K-E~F~L- 
F E 1 v > ^ F K-A P E > \ v — E A 



EHj 
EH 3 



50 
51 
52 
53 
54 



-E-- 



-F-- 



E 



Ec:--:0~W~E~E"A"F~Y"D"K"F--E"E"EAE~K--E~E--F~HF ! 
Ec-E;: --E-E,-R-A-H--Y^ E -K-V -A--KAAE- FEE- A-F-EEE 

\- , - \ 1 H s I E - IJ 

-28- 



59 
60 



63 
64 



Rc-FrFA-A,- ?v-- v.. \)..r;-V-A-E~K ••^••k-K-?\-F-'KH ;: 66 

. Ac-D - VAL -R- A-F-- Y-AF-E - V ■ R--E- K-L- R- F--A-- E-FFH ;; 70 

?:€•• RAF- y-AF-A- sA-Y-- E - E - V--A-- EAR- L-K • B--A--F- fiH> 71 

o~ - ~l -~~~\~ A- , -» i \^ 72 

<. ~ ~ } „f -T * f 73 



Ac - D-W -- L - K- A - F - F - D-K-- V- A •■ E - A - L - R •• E - A- F - ERR 7 4 



Ac-F- A-F-A-«-F- y-E- R- F • F- b 7i-L- K-F AV-F-A:F ' 75 

Ac~D-W~L--R-A~F-y~D-K~¥-A~K~R~F-K-E~A-F~-biR s 76 
F,: • F - V-l. ^ R- R-F-Y-£-A<-AA .FAR- R--E--K-- F-A- R-AFR2 77 
D ..,^.. L .. K ... A .. F ..,v-.. ] s - ~F-A 

&~F~Y ~B~K~ V~A~ E~K~L~K~S~A~F 

1 - ! > 1 FRF 79 

A-F«Y~D~RE~R~A-E~R~A;~K»E~P~F 

D-W- F - K-F • F - Y - D - R~ F - A~ F n- L - K~ i - A- . : - W P - F - 80 

D-K--L--K-A--F- F--D-- K-F - F -E-W--A-- K--E-- F-F-F-AV-K-F- K- 81 

« J . P 

A- F •• Y •• K •• F-F -E-A--E-K-- P.--"- R 

F--R-F--X~F-F-y~D" R- V---R-E- R--F-- F - F-F ■ R-g-F-OF- b -F ■ 83 
A- F ■■■■{■■ D - E-V -A- E •• K--F- K-E-A-F 

;D-yg-j^-K-A-E-Y-D~R- , F--A-E--R-E -F-R-F-F-ff-F-W-F-R-- 85 
A- F •• Y - D •• K- F- A •■ E ~ K - F ~ K- E~ F - F 



j A ers m >~ nk j 1 

[(M}8£? A v ■> 0 >s i < ' ! v * .\av 'i iip 

5 <>r hoiii o ^ - =. < c moths* 

protecting group as describe;:; herein. paRicukeJy preferred eedxeinreoFA the peptides 
co.mpnae one or more DA'off ammo acids as described herein. In certain erobodnnerAF 
every smioo acid Ape. every ereyaborneric anoieo acui) of die peptides oFFFAe ? is a A 
form amino acid. 

•29- 



[0087] ft is also suded i iTaHe 1 x->l lally incliwrv<: Using ih caching 

< - Set i 1 6 peptides f > v mxbo s p v vmive ot 

\or substOudons bey. Id replaced by > extensmom deletions, and 1 1, like.). 

Thus, for example, one embodiment utilizes truncations of my one or mom of peptides 
5 de rb ed .»> SHQ VP \ s > *< .ob > ^ Tnos. , o..nv>L\ MO IL> NO 1 :i i 

a peptide comprising 14 ammo aesds from the Coermuno of ISA comprising ens or more 
D m acids, while SEQ ID N'OS;22-38 1-0 ether truncations, v > <. , s s are 

ii «.S U ' *s p < - , vv v , < < 

sx <[ s - f * m ^ s i u m i 1 In 

10 addition, this invention contemplates malhmeric vem-om of the peptides. Thus, for 

< s { t v. the peptides illustrated - Table i cat; be coapied together (direetly or through a 
Sinkem , i carbon PoPi - os or more annuo acids) wuh one or more mteivtmirsp 
oho ul 1 < \ s 'niboP u h > l deNi ' 

t > P s , X s »! > > b) 1 i 

is o ^ i. s i i <» Doth 

termini i o 

[0088] s j discovery of this vomica s a whs the class k 

peptides m illustrated in Table 1) isicorporated D amino acids they retained their 

aetod^ ! m o^o ^<s > 

• 20 i. jo' efficient uptake and s s a serum n thereby orovuhng an 

eUu , i s , \u e < < , < , os s 

■«' , b s S s 1 „ ! J 5 b 

- i < ! i l H'l 

For example, roobne commutative or semuconservatme b> e.oers v g F for D) can be 
25 ^ o, t v v <. v. i , s> . o s - i y» „, {mn\ ot 

i v x mu >i\ on meteod beset h\f m 
PalgJP^Kn , «'< <P-o' \„.> >^U,*,s W ^ s S.m^.'m' ^ lb ~mr ^ b 
The peptides can be lengthened or shortened as Long as the ckss A coheiia structure is 

s ' m d ooio 
30 similar to pent idets) eedogenonsiv produced by the subject species. 

[00901 » * ! * >. e oo (Mtoni o op 's 1) 

of the peptides described m U.S. Patent A ,64ai)SS j: .i«o^ p^feabiy "D" forms iatvmg one 



n>ok<Ur f >'ip Suchpeph m dt pop !\ h 
formula V, < B t A B T> \ * B A ^ C h * \, 'J n (SEQ ID NO: 86) 
wherein \ A 2, . and A 4 are independently aspao:A acid or glutamic acid, or 
homologues or analogues thereof; B?. B B s , B 4 , B 5> "A B, B* and By are imfependently 
5 trypt ai h n si " A - < v cut m valine or a 

.aapfahAaiaakan orhcanokamea or analogues thereof; CA CA and C 4 are independently 
lysine or agAaae.. and > is serine, in alanine, glycine, tosddine. or homoiogues or 
analogues thereof; provided that, when A% and A; are asparhe aom. A 3 and •> ere 
glet < u > "! - >■ s N ^ s 

10 ^ K I ' i > v ' ? < i " N| > !! 

1 lOii I ! V X O O t\ V s ^ 

of the enantiomeric anr.no acids art "D" toon, more preferably at ieast 80% of die 

vl', I H11K -! M > •> 1 O 5 v. 

euanbomeric ammo acids are i i form ammo ackk. 

15 [0091] u , e< , as, no oumo airinm 

u:ounuhm>ce tuning amnio acids or D forms of naturally occurring amino acids, 

' m v > s { uornusunaoly oceeomg amino acids Asg ; methionine sulfoxide, 
methionine r r s Ona amen, eerie our ep;sdonmmmoeaproic acid, dmmmobananoie 
«> ,d ! t > ! to ^ . a s •) ! a\ ^ 1 myrac aad 

20 s n > ' ^ > v-> dso 

contemplated. 
[tM}92] 

also coatenplated hereon Pepode analogs arc common A used m the pharmaceutical 
iedusi;y as manpephde drags oAh properties aoaiogoas to those of the template pepode. 

25 hvAt \s » v w ' 

| j e , a i 'I « VCi vloi BAml 

f'M n ^ Am ^ - > lo o,io^ .pod 

with the aid of computerized molecular modeling. Peptide mimetics that a structurally 
similar to therapeutically useful peptides may be used to produce m equivalent therapeutic 

30 or prophylactic effect. 

[00931 ! m v < ^ 

polypeptide < * " described htreirt > bus iu\ a ;v ac t >r mom peptide linkages <n< on 



0| , , m , o i o A m * 'J Oil Oil 

, -OHM- (cis and trans)', -COOBU-, -CH(OH,;CBr, -€H 5 SO-, etc. by methods known in 
Oe auanv i r . . 8 v < , > 3 ia 

Chemistry- and Biochemistry of Amino Acids, Peptides, and Proteins, B, Weinsteim eds., 
1 L: d Dekka .New York ; Spaiois - 1983) ! - ega Data LO ) Pem.\.V R. M> >w<? 

, ■> - O.m \'» m i i < s * o x - 

review); Hudson «j al. (1979) ft,',' J Pep/ Pro? Res 14:177-1 85 (-CidgNlK CH. 2 CH r ); 
Spamlaetah (1986) 1# 5a 38:124342-49 (4;H r S); Hanm 0982) /OVm P«*to 

„ ho A l,i>,nH o nvi j s \ t 5 4^9 ' »/< 4 -| ^ 
139$ { t 0< V N 9 t - *\ ^ , t - ' > < ' 2 > J N ^4 < G K. 5 ^ \ 

Sxelke, M. et aU European AppitL EP 45665 (1982) CA: 97:39405 (1982) f 

944 i i, 1 ( ^ < < ^ « 101 4 1 n 4 

Bmby (1982) /ye ScL 31489-199 i-CB r S-)). 

[#094] V^nvfilaK \( , a ^ ^ an mri dt 

j t s s may have signs dean advantages over polypept: de embodiments, Mk i (or 
example: mom economical production, greater chemical smhiliep enhanced 
mvn eoaaas dma.es < t<\)» seduced 

antigenicity, cad others. 

(0095.1 . v c 1 pun t o-,s > > it > ad - cc -v -doe herein or 

. , ! v kOi.sU SO v UC(K?>'i ,i 

Mm u t a ideatma; consensus > u v variation .may be generated by methods koowri 
o ORa md is smh P> s t > a v ^i'h 

internal cysteine re-does capable or toroimg intmtytoiecaisf disulfide bridges which 
eyeltee the peptide. 

.4gbAPm.b440 :P:.4h 

(0096) xy < > i s 

standard chemical peptide synthesis techniques on particularly where The peptide does not 
comprise D an so cid resh es are reeo hi and) sr essed vV'hen c ypepddes 
are >cx me milyeapma ha ho - < » ■> steh lis a. m 

mx , t , j s < < <. v 



44 
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then moc ytv-.m itoo.- to „ on < .u mo 

[0004] . e < m < tii 

of a number of fluid or solid phase pepude syabamis techniques kooom to those of skill in 

eart. S s e ( m add of the sequence is 

attached to a« insoluble support followed by sequential addition of the remaining amino 
acids m the sequence is a prefonod memod for the chemical synthesis of the polypeptides 
t> n > o< » t i i 

the art and are deomabecb for example, by Baaoap/ and MenlfieM 0963} Said-Phase 
Peptide Spit < ■ obtoua A v v > Special 

2149-2156, and Stewart et id. (1984) Solid Phaw Peptide Synthesis, 2«dedL Pierce Cheto, 
Co., Rockfotd, Oh 

[Otto?] , i ^ o <. fto '!» 

phase peptide sym.heoo; procedure using a beotoqoUnyiatuuoe resm {Beekaum Byproducts, 
0.59 mmoi of Niy o ess i te -sold s? >p (mo d <£tg 

juiyl ! 1 ,e n d < ' i ^ 

gj>«u:i i Ion o ox ^ 

soil be el o < dm no 
to o o v. <. " m\I h> 

[ I ">to s s t ' nxv ! ? ! 

,p m< , i m » <n t - . a , am ism ' .to--, t - d'-<f>i 'Of-to 
10255, 

10098] i t i i t 

comprising D annuo acids, the synthesis usually produces a a to on peptides 
in addition to the desired fntotongth product, The potificabon process IrlPLC) 
typically results m the bos ol a oaabbmnu amomo to' due bid topph pimaa t 
plump M > >o, 

i ^ n~.*p » oi im Oi it c\mu n s > t m v ^ , em 

ru'totm corny she: e i 4 rfotum loses aboto 



50% of the poie he highly purified due §. per \ t > i. > 

< mes v. - ■> j \\ d v* - * s 

P«forro ammo adds> 
[1)100] ' ^ * ^ < 

Simply by using a I v n derivatmed amino acid residue in the ehenrical synthesis. D- 
form residues for solid phase peptide synthesis are .ommm th available from a mimber 

St n ^ 1 , i < > i v. J!'t U »V if OtHiiv 

incorporated at any position ra the peptide as derated. Thus, for example, in one 
embodiment, die peptide can comprise a single Dnuoino acid, while in other 
, i ' > x iv t i K comprises at least < generally at least three, mora generally 
at least four, most generally at least dve. pmfeiabiy at least six, more preferably at least 

- ! ( ■> ^ k i 

) \ C\>'^ilV saw 1 1 t d 

1 vf i i 1 wit V si 1 Mi * s 0 it lilt 

of ih& enantiomeric amino acids are Dd'orm amino acids. In one panicaiar.iy preferred 
embodiment, essentially every enantiomeric amino acid is & D-form amino acid. 

m<n , > 

jOPHj I v ri > * I \ n n ) bment sunn 

adds amihor the lernvmal amino acids are blocked wsth a protecting group. Without being 
bound by a particular theory, si was a discovery of this indention that blockage, 
pi! ' ^ ! ! i j m x i , v ' t i n t a u 

greatly improves oral delivery and smmbcs:at;y increases serine;; bad-life. 

[if i 03] 1 ; > n i 

groups mciede, Van: are not limited to acetyl, anode, and aikyl groups wbh acetyl, and alkyi 

oupi Kane p,a sb ;^ k . > < onp\ heme 

a-m.iuc m; e<rix>\d h soma* p? no Uun ! . o , < \ a * Uv . < do < 
(he prol.ect.isig groups include, btn are not domed to alkyi chains as in fatty acids, 

lc loss ii f v ^ N 51 s ^ m\< > mkide 

amides, esters, and ctbeoioniung protecting groups, in one " d onbodirnent, an 

--34- 
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acetyl group is used to protect the ,mui ees and an amide group is used to protect 

! >. ubc 4 L ncrm- ^ • v\l v ii^s .a jike '!k so es ^ . * et dk 
peptides. Certain particularly preferred blocking groups -melees alky? groups of various 
lengths, e.g. groups having the formula: where- n ranges from about, 1 £o 

3 about 20 ; preferably to u about 1 to about 16 or 18, more preferably bore about 3 to about 
h\ ou e < * bo u u i v : - \t <. < < 

\fi\i&} \ , - 

n< ha e > e - N s i. ! u > 

Particularly pre'lbned oarkoxyl protecting groups include anodes, esters, end etherborobeg 
10 > i > rcsteci the 

liVrtCll' \s.-. i i - v ^ i K I n lluv 

u \ t gtoups enhance the bepA-foruring tendencies of the peptides, Certain 

) t ' < v ' ' > > v I i s >M 

itivingthi fo; t s t i iv I CO wb v > a pes wan a > f tonbo < < < 
13 ton b h t u> t< > ' i > > ' u n > v j - 

ftxnn about 3 to about !(). 

[0104] Other protecting gro >s uk de, h uo otlim sdtoftnex t 

lu > w !i>< ! <• „ ( q v ! <, „ > ^ 

bosewethe vj uoup !) a • < I < > v ? « ^ j*v«> I, Xatnh} I 

20 sXaru. Tr'uy! (Trip 4 motive utC (Mtt), <Mmt), moJ. w-Jp- 

( e s r s g (Mug M, -< v » 2 v (Mtsg 4,4 - 

I ,t d ^ x > I ! f » < 'v. 1 * n o vl|lejeS 

t bn j- t gv si ^ « t < v ^ >{ I 1x1 <. 

< \ 0 eov b N v i i " * 

25 t ^ocMse^! e,e 4 ic'li \ v 2ct o ; >1 O o IPC Tz x > 3 

ciuorobeueyioxyeatboxpy (2--€h2), 2-brouKi'benzyloeycarbeny; gb-Bs~Zp 

v- s iN N <1 S i \ N i 1 ! 1 

-bni d>ai \ •> o. u * I s x 

[0105] V , , ^ s s- * user t &\bod-< 

30 of coupling such groups to the appropriate residueC) cornprkusg the peptides of this 
t < > \< c <u ' ' ! i k V 

i <\ i\\ I ^ \ Ni t.v f ^w.N' Nil b; \ t »o «<\ ^.dwlnun u x c^np 1 
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de. Ami oieeuon ean be achieved by the §* o >er res 

an demsmvms used After the s 
5 protecting groups on acidic bbuacee.nai amino acids seed as Asp and Ola and bade amino 
aeidLys, hydroxy; of Xyr am ad krtmharmoudy removed. The peptides released from 
soch a rem: usmg acidic treatment comes out wild ide n-tenniaal protected as acetyl and 
the carhoxyi protected as Vd and with die simultaneous removal of all of the other 
protecting groups , 

10 V, LL E»^a^^I.iPMf^^.»fti^ < 

fOl&S] it oa:- i ) a -nunm<m Om'«';v > * s coo,::;.-:: s v \ * * 1 ? mam 

acid peptide dep. otherwise having rim sequence of the peptides of this ror o is 
adrmmsterea > conmnetion with the D-dorm (I.e. a peptide of this mventim;} the uptake of 
the ff) tot o <\ i ; i a ' ! s mswMvn 

15 > ? cms of D- f n am rm 

Kl^iil H Xi i > v Si I \' j 

sequences, however, m preferred embodiments, they both have ammo acid sequences of 
peptides desenbed hereim i 1 m sdli mom preferred > <^ > s they have k same 
amnio acid m , m, 

2:0. It was also a discovery of this invention that concaiamers of the class A 

, mi ah \ - i - ^ o e o me e 

s s •- i ! m n \ pk> 

directly together or joined ^ a linker. > certain emhodhnenm, the inker is an amino acid 
Inker p-.p. a in or a peptide tinker (e.g. Gi>t<Serp. In certain >u nat the 

25 re v - 2 more preferabi; a i rc- i 4 n s 

preferably 5 nm 8 mer or < mer. 

hi Vh m&g\\ dm I m \\ i gm 

mm In order to carry out the methods of the invention, one or more peptides or 

peptJe r yttOoo- -> ^ <. , m^oesomm 

30 having one or more symptoms of atherosclerosis, or as being at risk for atherosclerosis. 



The peptides or peptide minieties can be adnhnistered m the "native" form or, if afesired, in 

h U V f S V V ^ < U > V - ! X U US J no 0„ 

ester, amide, prodrug or derivative is sunabte pharmacologically, ie„ effective m the 
present method. Salts, esters, amides, prodrugs and other derivatives of the active agents 
may be prepared using standard procedures known to those skilled in the art of synthetic 
ops n chemistry and described, for ox&mpfe, by March (1992) Advanced Organic 
CK»r^t,\ \\w Urn m 'v, > > m.l \V w , 

[1)109] I ■ - , - w o > 

OJO > . v , m x s I ,iCh\ 

' UP * ! ' ! ' ' 1 ! 

^ . f wn -1 > , i u and the -mid s ndded s the o-emp. < r > < <. } e u j 
may be brought out of sahib on by addition of a less polar solvent. Suitable acids for 
preparing, acid addition sails rocinde both organic acids, eg., acetic acid, propionic acid, 
glycalie acid, pyruvic acid, oxalic acid, malic acid, maionic acid, succinic acid, maleic 
ac J i. u > i d, eitca < b s d. Oionama d, mmulehe uck 

u erimm k> m acid, edranesuliornc acid, pnoloenesulfonic acid, salicylic ccci and the 
like, as well as inorganic acids, e.g., hydrochloric acid, hydrobromic acid, sulfuric add, 
nitric acid, phosphoric acid, and the like. An acid addition salt may be reconvened to the 

,o m . it iU I t 

■5 > s , C 0 v OI 

S ^ d v 0 V , v v v s m < s 

'g a i M it , ^ s ju tU 

1 d O < . CO > 1 » v > ! 

P > i v . s . \ m ^ml &aU% 

i the sod urn v h and cop a > n is 

[0110] Pt v 1 , \ , . i V m Od 5 

\ , t ' i < „ si, 

V s i- C. . U t - . > > ! 

,ic derived from , u acids of the formula RCOOH where R is ! and pre.fcrab.Iy 

or. s 1 - m- \ 1 v. <. d s « L emo 

„ . n or hydrolysis procedures. 
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[01 1 1. 1 Amides arid prodrugs may also be prepared using techniques bnovm to 

K sv x i I( sv s < c , i v ii o e> v ) s sjav 

be prepared .from esters, using suitable arm so reactafiis, or -hey may be prepared, from an 
anhydride or an acid chloride by reaction t ammonia or a lower alky! amine. Prodrugs 
5 ,sc mp ! .on e;u<aou ! v ! * of a amm. Una reseda m a ^ fo.rd hm 

is therapeutically inactive unul modified by an naioidnah; metabolic system. 

W\Z Ib/^UMHOk Uv M . m v.1 K << u > | i 

crab nasal for otherwise inhaleo). rectal, or local adm.uustratmn, i as by aerosol or 
m d-, > ! to;- prophylactic and/or rherapeudc treatment of atherosclerosis and/or 
10 s ■> f e, s , •< m 

unit dosage forms depending * dm method of adnnmstrabon. Suitable and dosage 
forms, include, but are not limbed to powders, tablets, pills, capsules, lozenges, 
spxM iv paiches, nasal sprays, s , m m I > > s ^ s ■, k < ^ 
forum do pi > 

15 [0113] l > o i mo \ u , hi a ms i 

otmneed o ah a pharreaceatieahy acceptable earner (exeiment) to form a 
pharmacological composition. Pharmaceutical!}' acceptable earners cm contain one or 
<< >io u ) j I > i p( mi ^ v pt > t > h ! v 

v ! ! IntHO. \) 

20 Physiologically acceptable compounds can include, for example, carbohydrates, such as 
'ha ox o « i - > . -n mt 

agents, low molecular weight proteins, protection and uptake enhancers such as lipids, 
eomposhnms i reduce die clearance or hydrolysis of the active agents, or excipiema or 
4hc- -baa 3Se s b m oil. 

25 [0114] < t - i v 

m I 3 si v agents, dispersing agents or preservatives that are particularly useful for 
preventing , growth or action of o > bartons preservatives are web known 

and include, for example, phenol and ascorbic acid. Que shbied m the art would 
e v k " i , , s x led« :a 

30 ->io •> <b a h s & ^ t i v s < 

> b t, ^ V x s .i.ao,,"j u „i <p. -'^ v ^ „, ■ 5 . >i. Oh 

sgeat(s). 
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[0115) e< ems are preh s e and eraily t oraletotuble 

< I v. 1 hose, or i •■■ m < v , i s ^ \ v ^ v ! 

techniques. 

((!].](> | 1 ; ^ v C 

5 administered to . patient suffering from one or .mors symptoms of atherosclerosis or at 
risk' for atherosclerosis in an amount sorncient to cure or at least part-ally prevent or arrest 
the disease and/or us cornpiicadoro. An amount adequate to accomplish this as defined as 

s 0 V* < { i 

seventy of the disease aad ids general stats of the patient's health. Sonne or nohbple 
10 adn ants trad one ot the , v may be administered depending oa the dosage aad 
frequency as required and tolerated by the paeeal, I aay event, the composition should 
provide a saOaoeeoi qaantdy of the > agents of the formulatiora of this mvendon to 
elfecoveiy treat (araehoraaa one or more symptoms.; the patient, 

[0117] The concentration, of peptide or mimetic can vary widely, cmd wiO be 

15 i 1 >, h n v 

accordance with the particular roode of administration selected and the patient's needs. 

! Ot t f s W\ „ t J Up a \ s J u > > O > 

0 o d 1 i>x,on u u\ ( i 

from about 3 xng/kg/day to about 3.5 rirg/>:g/day, preferably torn aboat 3 5 mgtkgdiay to 
20 about 7.2 avg/kgb r > s < the 

,3 , * u \ o x x » > v ! { v eo hu a no 

igiC ■ S j JO liiij \ \ t ! ! 

b i be appreciated that such dosages may be varied as optimize a dierapeeae e< n in 
a pi a ! i > c; o ^; erg j a ^ s 

25 [0118) 

iaventam are administered easily (e.g. via a. tablet) or as m injectable io accordance with 
standard methods we'll known to those of skid , the art. In other preterred emirwdbnents, 
the peptides, mag also he debvered through the akin nsrag coaveraionai transdermal, drag 
delivery systems, < transdermal. "patches" wberem da: active agem(s) are typically 
30 0? wrthln a laminated structure thai serves as a drag delivery device to be affixed to 

C s i „. \eeea e p\ v -p 

weservoub underlying an upper backing layer It wilt be appreciated that the terra 
dap- 



> 1 •> V V v S V \« <. M- ^ 

oadnhk iordehm.N m he ^ ' re. t c Am 1m re h\ m-.aaylo rbe 1 rt-sc rvoo' uuo 
v i < " - v o <■ a •> x < h ^ e ox so m 

a \ arieo < re : s in m r i , e? pate 

[11119] $ , i ' t « - i ^ v . , N 

phannaceurieaily acceptable contact falhesive rnsterak thai serves to affix the system to 
the skin during drug delivery. Enaxaples of suitable skin contact adhesive -materials 
include, bat fire not limfted m, polvethy;e;;es, pragekhmanes, poiymobmylenes, 
10 polyacryknes, polyererhanes, and the kke. Akereadvciy, the drugmontauang reservoir 
< d skin contact adhesive are present as separate and distinct layers, e t adhesive 
< v \ i ! ^ < e kv xd 

l -H \ <1 )\ t < <■ v ! b, 

sv s ^ •> i > t d> \ < e 

15 Hv ! ,'l ! vM\U 1 

with much of ks flexibility- The material selected for the backing layer is p n itu 
substantially n m to die active agent (s) sua any odier materials mat are present. 

[(11241] v -e i i to io v < i v? < kk - ,u O? 

•n-ibo to, >t,i ra.i and ereanrs, Oaumcms are semisolid preparations which am 
20 pf s i ' \ ) s dereamres kAna o nnmg v 

e en <. v ^ m re oe ; cm a i - < ' - , 1 - f 

m s v< v i > >. i i s 5 ! i m 

phase, an eomiskier and an aqueous phase The ok phase, also sometimes called 

s i , i , < ! \ 0 m i 

25 stearyl alcohol; his aqueous phase usually, although not necessarily, exceeds the oii phase 
in volumes and generally eoatanm a huroectant The enuds.iher ra a cream fonnulahon is 

mioou mic, cak s i > ; 1.1 
cream base > he used, as nail be appreciated by those skilled Irs the tat, is one that will 
, <. - n v em s » t 

30 h> < ^ 

}M2\\ Unlike mnrai -v > t to hm< ' s m t a 0 ^ a a 

comprising B-fo.r.m ammo acids caa he adremi stereo, even orally, without. protection 



HO Sv v. 1 s sj 3 

accomplished ei&er by oomptexing the polypeptide with a composition to rcu4.tr u 
esistai t > or b> the polypsptk 

5 u > op i u . . p N N i v'^k tu 

E 1 - < P 0 V t <■ - s > 

! v ,ci: Msg 

[0122] si i 

r> o n v , v v s - f >Ku <i 

10 the an, In .one f 1 oqmeo 

Ait ^ J { , i m v , Prog. 14; 108; 

Hit, ' kI*** < I l < i >'i I* 

357) a dry powder composed of biodegradable polymeric microspheres' containing the 
preiem m , pop, re ; ^ an x me t , m< hx > >m m a a * o m> I- < *S m\ 
15 oilier agents, 

[01231 t * V O O ! . ->h . ! !l)MM\ ^\ OX 

achieve a high proiem m w < efficiency whole nmniitmhng protein integrity. The 
process consists of {;) preparation ot 1 lbs 

n| a\ * h\ * o i b , o> t > 

20 x - . > . i i ( i< n kc 

size, (id) production of frozen druggmiyomr mkawspderes by ntoiowadon into liquid 

, r<> > i extraction of the polymer mi vent with ethanoh and (v) filtration are s u m 
drying to prodoce the deal dry-powder product. The resold eg powder contains the solid 
form of the protein, which is homogeneously und comity dispersed within porous polymer 

25 i x S ! w s. v , ! o! <:n ywUu >oo dm 

x < iOiabie 

[0.124] bu > < v v < 

encapsulation, the. protom is maintained m the solid slate in the absence of water, rims 
wnirot ■ water-induced contorrnadoiiai mobdhy of ha; protein, prevenhng protein 
30 degradation reactions that include water as a reaotant, end avoiding organic-aqueous 
inte* esedi rep es n urn eo -s e-e- , m ; 

•41- 
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e K uj n in n n a ^ ■> t ^ >• ( 

greater than 95% 1 

[0125] In anothe* embodiment, one or more component of the solution can be 

provided as a "concentrate s in a storage contai«ea e in a premeasujed vs txm} 
5 ready lor dilution, or in a soluble capsule ready .for addition to a volume of water, 

[0126] v s ^ < 1 - v. v"v 

ulu-nmne and not IkrrMng. It wbl be appreciated > , ^ the reaching provided 
ft, s other suitable ibeini dadoes and modes * ad news crab on can be readily v s 

ML biw ^mulafioag. 

10 [iHMlSJ \ ! ^ v » », «v 

oj ) wild ■> or mow lipids. The 'gods car: be fonnubued as aa exe.ip;ent to 

giOkCi and < - v leaves *, 

separately, 

[0006] cuiartb v overed of ihis 

m M i hi i ! < «.d i xnvdan 

a\ h phospholipids are transported by a process different do f \" ae >>r,o : in general 

- o , < , i > ^ a ,.\ ifb i u 

peptides of this .invention center a number of adwueaws: They protect dw phespheliplds 
20 i . JillPi 

ratios. 

[0007] ^ ! - s ^ i 

of this raventiee ar;d/or they ean be simply ^ <. ^ 1 the polypeptides. 

Methods of making liposomes and ereaipsebawg reagents are web known to those of Id! 
,25 i m art (see, e.g. . Martin md t '.jv (1982) J BwL Chetn., 257; 286-288; 

1\ ; noU * al (199!) Proc. Natl Acad Sd. USA, H8: I id Huang etal 
(1992) Cancer R 2:6774-678 T w < 9 )2 FEBS U a, 312 155 258 and Jt 

like). 

wood* Preferred] <. < have- fatly -acids vi 

30 from about 4 carbons to about 24 carbons in the sn-I and sw-2 positions. In certain 

■42- : 
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f<.Ha ~> tN >to t a ^ ^ s < u x 'iiicJ 

5 i 1 ; 1 {{,>,, > > d 



Chiton No. 




0 P\OV'i 


3:0 


Propiottoy; 




m 


Budmoyl 


Teiranoic 


5:0 


Pentanoy! 


Perdanoic 


6:0 


Caproyl 


Bexaooic 


7;0 


Hepianoyi 


Heptsnoic 


8:0 


Caoiyloyl 


Octanoio 


9:0 ' 


Nonaaoyl 


Noaanaic 


.10:0 


Capryl 




Ilk) 


ilodcaaoyl 




12:0 


Laurayl 


Dodeomaie 


13:0 


'TVidecanoyl 




14:0 


MymtoyI 




15:0 


Peniadecanoyl 


Pentariec&aotc 


16:0 


Fakcstoyl 


Xfactecanoic 


17:0 


M >U.0C> aw\i 




18:0 


Stearoyl 


Ocfadecaaoic 


19:0 


k\ v d 


Nomideeaaoie 


20:0 


Arachidoyl 




21:0 


Hemecos&aoyI 


Heniecosanoic 


22:0 


Beljefloyl 


Docosancae 


23:0 


TracfisaiJoyi 




24:0 


Lsgnoceroyi 


fs tt icosa;aoi< 


14:1 


Mymkdeoyl v> 




14:1 






10:1 


Oalrnsfolfcoy; (9-ch) 




16:1 
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VHI. Additional phannaeo toirftarilv active immis. 

[0127! VNV oou^ jJh<K^Kx>So£K r * , <>o£^\k, ^ .v'<'i\(KY.<i 

the primary active agents, e.g., the peptides * this invention. In one oudtrvnp such 
agents include, but are not hoided to agents that reduce the risk of atherosclerotic events 
5 and/or eourphcakorv Nemod Such agcreo Neiude, but ore oi r -J v?e blockers, 
beta blockers and thiazide diuretic corobboNona, statins, aspirin, ace inhibitors, ace 
i RBtp the! 

[01 2-8 j ■> > ' 1 ^ vu ^ 

<Vv<>m »o > ^ > s ct i ! ! i ,5 t) >! I n e %! tx k I 1 

10 Kv, k' > ' , -OMCO !v> f > JtiU dk \ »U 0 

0 £ s C\K •> i : S b ( oJ ), fi , i» 

o i ' >S nadolol {Corgcrd ;M g peobinoio; (Levator^), pindolol ^ o' i 
propranolol (Inderal 1 " 1 ), tnnoiot (Blockadren iM ), lolistalol x ) ' <n IntxLt o s \ 
and No tike. 

15 [01291 Siitiiv'X. ^ ! n too on No t < Juok. mt on? ivi 

U'\ v,l t O * tU £ V <. Vt i 1" > U I A) I V 10 

Nxletide, No.rtnoz.Ne, and the like. 

[O.INkj \ > ! o !<Nv <nt ool ') k optayu^dtN 

(Pravachol/Brotoi-klyers Stuubb). >- ^aoreo (ZocooMerck), loyaatatm 
20 Vv \ 

[0131] VnsoNe At> see lo's-vbb ! . < o\N , >< \ 

< g ) S NX I 1 \ ' \ ! * < s 

^ >s M t \ £ > X s , N s ! i < * ' 

t n ) ' b \ v J % > 1 K d t(v 

25 Davis k i, f'! (e.g., AUaco™ by Ho, h * Marioa Roussek King uibd> 

' ^ i < V < t J " < 

, Rtc, Hi k jed 

oc.ooou ^ > \ 

\ S i S 1 P t v, 

30 D s ■■ 
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\ I > „ < 1 x y ( < > 

[0132] s ik s ^ 1 .. •- -• < : >fi>s 

m more ram-mm s ra* ^sos s s -. <■ p v t ^ v. ! n<i 

or animal) at \ for f v o The bits preferably comprise a container cc ratainrag 
5 one ox more - » i < > 5 » 1 >eptid 

mimetic may be provided in a unit dosage formulation (eg, sampository, tablet, caplet, 
patch, < ) ^ ! be opnorsaby t I < <- one or a:-a.v phanrnaieetlcaih/ 

O'j'k ! 

I.b'i 33] > • - <. u < i e 

10 f ' s ' . s v ^ - v <. ■> , n 

limbed to,, beta blockers, vasodilators, asp-rim semes, ace inhibitors or ace recsmtor 
?*hihUors «ARBs) m& the like, < a a&d scribed awe. 

materials prorating < x < N ou > - tor the practice of the methods or use of t he 
15 i ff this do eferred to ic.lio.na steriah 

describe f m use . * o < » this n e to? to 5 lit gate one >j 5 jo e 

-,-m > . <. u so f v, onv v \ "tin x fKun 

symptoms i erosck n cP.o alerts may 

also, optionally, teach preferred dosages/tberapenbe tegjmem, counter as he a -m and the 

[0135] W 'c i -a , ! t ^ ^ < 3 

materials they are .not hearted to such. Any medium capable of storing such nratrucpom 

! ' v > - 1 } ( Ki 

include, but are not berated to electronic: storage media (a p.. magnetic rases, tapes, 
25 « . . . o - v , J ^ t , t! , ? s *. ! \ 

addresses to a i sites that provide sech instruct-oral materials. 

EXAMINES 

pSKHd : < m K ra _ ,s s , v 3 v < tc ' a ra < , , fb< 

churned ^t t 
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[0137] "s v i ^ , s v i s us 1 

nana -s. < p , v, x „ v , ! K ^ n , 

5 r.oC5 81 i cda athe cm et Mouse ap A 1 H VI Optgk ) 

phosphate buffer saline (PBS) mmtioss \vtne w to other < , as controls, Total 
plasms 1 k n eto levels and lipoprotein profiles were not significantly different among 

i iUvt,. i, i £ 0, ^ f 

i\ n ! emm o*-u 

10 cholesterol. No toxicity or production of antibodies io ihe nneerefi ranter-als was 

observed. When LDL was taken bom emmais inkxied with 5.F and presented to horrors 
artery % cells in vitro o produced less lipid tnydrodroperoaides and less LDLoodnced 
cherootactk: activity than l.DL taken freer- controls, Additionally, when HDL, was taken 
front mice injected with SF and presented to hnman artery wad ceils > vitro together with 
i *' en 1 s * ! 

less I h i monocyte ehemoweke setivity. Mice receiving peptide 5F had 
srgnhwanby less aortic atherosclerotic lesion area compared to trace receiving PBS, 
!o!di) a nnriv t , Mi , h i! ' ! ^ \ 

conclude that 5F may bare potential in die prevention and treatment of atherosclerosis. 

20 hohodg 

[0138] Peptide 5F (Ac-1 SAfAsp Trp Leo Lys Ala Phe Tyr Asp Lys Val Phe Gin 

Lye Phe Lys Glu Pirn 1 x > was synthesized by sohd-phase peptide synthesis 
k v < ! ! > h ' P L 

25 ' . t ^ ->< , / v , . to LP 1 < . 

the %« bet >. peptide was established by nnalynca! LPLC and mmspray mass 
sfwnoVu\ 1 » wtu^ \ i * i ^ ' M< ' -M 1,1 at vli'w 

udng. 

[Mm VioA! was isolate i f€5?B * \ (EDTA pks * 

30 ' J i < V V V 1 « V n k \ SO £ 

-46- 
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using a combination of v w and v. p n c column ckromatogmphy. 
Briefly, plasma density was adjusted to I g/mi by addition of dim. and s v , at 
- ssjo mm n/r ? os Fuilertom CA). The mp fe 

was collected, dialysed ag&tast water to remove KBt, ng and delipioated The 
5 .vkt^^d^v . D: , I v , ^ V : ; hh K'V -ww n< 

cutoff dialysis unburn in N a to remove much x the apo \ and C apohpoprotems fm>m 
mewmd- I - ^vW.s dm? J K'\n o , ddunm<vd I ^peU -nh 
Is' • j v^Midf] w s wimmn andp ) n . . , «< « » K.n e^kno 
10 mium J, mm tphyvosin i XX2( K3 co i ("2.6 X 100 cm) p Iced with bull 
phase Sopemae 12 (Phwnmem Bioteein Pkeawway, NJ) egmkbrated ^ <. >< * N 
< 1m on I k < v > v s ^ ni n n w ol! ^ I $tu> 

puymuatweC k wn\e m Hl'U m mh m w V < 

15 Smvmoh 263: 267-282). 

Mit 

mm Ail experiments were performed using female C57B176J mice (Jackson 

Laboratory, Bar i> ir -„ ME). Mice were purchased at sis weeks of age, and the diet 
studies were begun with mice at eight weeks of age. Mice weighing 20 to 22 grams were 
20 cvmd<.ind 
rpprovec m r ml Care and Use i i 1 \ ' ersity t 

\<n , ma V xx> i 

.iyLktlk.dlidIit;a:. 

[6141] XI 'F^p t \o v . - * W eki v\it' ( Its Jit 

25 . " N wu 

fkoui a aJi < > i n » v < * I ^ ^ 

WB for four weeks at -which time daily nmspedwneai injections ot peptide en protein 
dissolved in 200 p i phosphate- hulmred saline (PBS) were begun. Animals injected smth. 
\l -i 1 \ - s v v d ui ;0,ug 

30 , Animals were not fasted for tire kinetic studies and blood samples, were taken under 

j s m h \ \ ! * 55,3 v- ^ < ? i 
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^ N ' 6 S I d 24 hours i wing v > Bach i ^ai p ided e bkxx 

ent time poin ^ < iti iti \ 

0 fo W i ' v. ■} ! v. w \o n ^ 

collected into hepanwued cspulary tubes, then placed in >. ,n t tubes; the plasma 

5 \o wned jo <. n r ^ i ^ ^enfot Mr 

radioactivity ~e c * using gamma counting (Cobra; Packard s < - u s Downers 

Cv(U I ^ **> < I - v "> ►>< 

> P , V \ S v X ' ^ < t ' > 

was determined by trichloroacetic acid (TCA) precipitation (1 ml of 10% TCA per 10 pi 
.10 i s i lo i. n t i . i 

t j <. < x > i \ e t n *> r v s w < 

UT). 

ISiyuhratt^ 

0142 1 v v iiu^iw.^du t0' J i' *. w ti 

1.5 except that a negative control group ox 10 received fro treatments and was given standard 
an ! ' ) J u 

Fhot adMtd hci goiiK < e *U\vn0s pcklao M<a son \\ I and >o 10m were 
begun Fhe Bet was stored a di utdwasosed amoks i ! t he 
t t in order to m \ , %w rc injects 1 

20 \ ^ O ! , t - "YT ,aU!) 

each grocp received dady injections of 200 pi PBS (as positive controls.), or 20 ug 5F a 
200 ul PBS, or 50 ug MoA! in 200 pj PBS. 

[0.143] > 1 t < < i i 

ssffndeni peptide for one day's ngeotauo The 5.F peptide was lyophiiixed in PBS, and was 
25 *) o,c w o v\ » M , C > 1 fo ^> < \^ e.evo. 
i \ t{ oea v u> - > v. v " fu dav 

•> v. <■ t v > < ! 

study entry (piwdna) and at the daw of organ harvesting. At the end of the siady (week 
s eer. % I i « > apt a 

30 s I » i 1 ink a 

-48- 
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until sectioned the liveis eo e o\ed ^nd weighed 

[0145] i s s. , , i - 

5 P <- vf m , >s v !' v O ~2 

Bu - t a s v m o no . f 

OC 1 t . n, * 1 s v me \ s I <. . I Pdm\ \ mm t u i urn tl ,j 0 C, 
Alternate 20 p m sections were maed or: slides, « observed for the beginning of 
10 aortic root Sections \ then collected for ; additional 600 » « or untO the aorfe 

K\ t S it. , V ? S - v t i V r V. 

> Hit , Yv n O < Id N ^ ^ M it i 0( s 

e ,i ^\ < > ! ^ < 
(<• * m w s n i ? . n, J i < \ 

15 determined m nh , rt <. sums me? h 4 0 s t n h ht >, tO < m, ^ m 
mean lesion area, 

CwaUnres. MoaonU? Isolation. .Isolation of tipopyotdnok pciermiHaUoB <>r 
* >i" 5 ^* ! i^ Si v ^ v '^LiL' " < ! im m * - ! ^ovse* 

[Olid] (< 4 s ^ i iv!) 1 ! t I 

20 | t.t>-. >. * < ! ! i > < mi 

mouse plasma by fed ..C. and detenreioauoe of lipid hydnmeosmnko and monocyte 

tlitlO ^ i 0 ^ Nx v KM - V0- \l s ii< I 

m 5 oo.oc mi,me%s.. v - i \ o Sobjects 

V Oift 1 > I } , s - 5, ! s v 

25 ' c<o< \ s '< < P ear 1 r> eo 1 Hid o , v^vi i v ;1 ' ii-tomouse 

plasma from srd.ee led die atlmmgemc u ' * injected wOO m Jc (PBS), or oath peptide 
>s C ic/'J Themoc es were treated v d POO gg/nd .1 DI 

; o e - or mouse LDP, at 200 again or with 200 r i. I human LDP o human )1 at 350 
n «. S > fir motmmlid < «^ x re o o , n dDI du >00 

30 ? cc a; reinc«baiedvk'ith i ' i t ! m 

-4% 
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were then washed and incubated wbn fresh culture medium without serum or'LFDS for an 

fddU Kllx W I v v. I I 1 < s^'MIt! O^lc 

5 chemotactic ecuvuy. 

* ' * sS > i m? ! > { <! !? "aid uu/ n > JLxX^eii- '! 
[0I47J PU . N e w i. \t 

developed CLIP method (Gate el at (2000) /. Lipid Res. 41: 1020-1026). Briefly, S to 
1.0 >i f ohiMi nok' -wau ^< ^1 St v os, - \w< i« P f w.yM> 

1 i it ' ^ I ^ v ! » i 

mixing tee, 4 the ehw-wreagem mixa-re entered a poshcoiurnn reaction cod. 
Cholesterol eontem \ the eluent mixiore was > * e „ n detected at 500 mi 

and data points were collected into a computer. The resetting profiles were decomposed 
15 i n i \» tu 

! > 1 1 \ ! aioe\ On nwd c'^nv-eu 

were determined by compass son with a control sample- of known values, la se-me cases 
oeeuoussxe^ < <U i o to t \ m \w Mr < m \ ado >,t m l,oh! 
allowed analysis of individual mouse samples, avoiding the use of pooled samples. 

20 A nOhwl y deteetionr, 

0)148] i\ } -.1 k < dad injections of peptide elicited ary - namima 

w \\ h*. o »<. < . s 1\ \ t > , d s< ' , * ' > ^ J v-o 

i med so with { - > f 5 > s 

sixteen weeks of daily Bgecdon}. Plates were coated f the rejected peptides or MeAl 

25 i N v v v N V ) s t 

wdme ighi S > i - -■- 1 king with u v a - and 

0,1 RSAinbora btdO > nuib 200 1 otdhe < a ted moose s 3 lOOdilotioa) 

v Oia <. > ! ! " > , , 1 in 

io moeae IgG (O.HtgOnl) was cos; added to the weds and the pistes were rteated with SA- 
30 H Steep? hi v « x -w » s I > i 
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peroxide as substrate, ] slater were incubated ov« > <> e-tnpe 
ever} idd rion of antigs ! i onue be feed < I 

8 0 contain ng 0.05% Tween 20, and blocked v> e it a a * 

borate buffer) for lb before the next addition. 

methods- 

[0149] Trmanaia group.-, wr-re coamuwd by raoaabed t-iests or one way analysis 

of variance (where the data were normally distnbufsd), or by oee way aaaiydr of vanarwe 

<» ! N N ( N W S v V i X _ < X vv ^ , iVU 

il \ s. I K K S II 1 8 1 

cm. 



lifadOisd 

fe&gj&tdigg: 

10 ISO] 1 h \ tics i he cleas e of peptk hi noase apo A~I 

t i - v I ibh 3 



kvjeeied Material TA (h ■ < o \La 4 m 

max. COM piawaa _r _ 

A - > 23.?' 0.94? 

(50 „ a . « 

Mmw arn* v 1 15.7 1.74 1.3,5 0.928 

(50 fig) 

A Oym) 6.22 2.36 Wd39 0.891 

Data shown represent remds of bbnsg data to & drat order eaemonnaatrnent kinetic model 
assuming u up a input and output cater I! > Microfvlath Sciewidc Software, Salt 

20 ! v I ! •> \ ! s 

pbs sa ^ a 1 o iw- et : 

x 1 a v i of i kinetic model. 

[OtSfj 1 a e .am > x> a ^ , ^ a o< p,.vewnb 

tbe5bs\m.vk h! ( |\ O w ,m a - aawb than did 

25 mouse apo A cat :cwA ; iv.-w * s s 1 

reached higher peak levels ho did the order materials}. Analysis of plaaraa watak- by 
•51- 



column chromatography demonstrated thai peptide SF and ape A-t ("both human and 

'V. <s i v > s > 1 > C \ ■) h> \ PI Cx 

vno i «_ . < 1 >I s 1 * a <; 

0 M % ~- " v' ! ^ V ! v . v ^ i * 

5 ** j f N> * , v f < > v h * . n!0\ 

precipitation. However, L5 hoars after hipctkra, dee radioactnaty in the plasma as a 
% cent , i t xi , , M -> ^> ( hi 

at. 5 hours ^< ' reflecting the expected clearance of lipoproteins and lipoprotein" 
associated peptides. The „o of increase ;n the radioactivity dee to free iodine es L5 to 

10 "> X > ^ S I S s X 1 

reded degradation of the peptide :a the peritoneal cavity. 

Survival andjrpssjnorpholpa^ < J > etn ihki^ 

[0152] Only three mice died from unexplained causes during the course of the 

' , , i 1 < - \ i O d one wax 

15 i v \ icnA \ tet^ueso* \ ,o . ! o no s > ^hnu Ji , x 

etx obit vd Kivux i 

t ! iod) weight 

dii 1 l ahh 4 x - < 

BS i has owe) K\h weights than the chow-fed $ I M< 4 

20 



8 i\th 4 > < g heatmcnt 



1 >K Cx •* ! 


B. N "O ' > 


M 


I ^ r> h 
^ cut. 


Chow 


pj , f 


0.99±0.02 


I 24*0.043 










PBS (u~.hi} 


20«55±0.32* 


L6{.fe0.04 


7.84±0.2£% 


5F (n~I5) 


21.60±0.2S 


1 .61. +0.04 


7.46*0.23% 


J \v~I4j 


21,16*0.34 







s \ ngt h io 

weeks of treauiicci). The chow-fed animals received no dejections. The other ed.ee were 
unv . ! H v a, t - - 1 * - ' > 

25 intraperitoneal injections of 200 t i ^ v. i saline daily. The 5F group 

i I i v. t ( xS ^ i \) v * 

eedx c S l x !o din 2 
p^H^\- "d ? t , t \ I - 
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[0153] ! s w ( < v t , ? 

tested for die presence of antibodies against the *v No andbodies were detected 
against peptide 5F or agsaosr MoAl (data not shown). Cross \ > s wbere K 
'BLISA plates were coated with peptides or protein which was oi injected into, the series 
of ,iu produced results essentially identical to those in the direct determination, of die 

v 1 sod d; h 

I « i i\ I p > 5 t < 

[0154] i < , ; 

,! e oviu v \ * f i o i ^ ^ ) o v s" , < u 1 

K < Ki s x s W n. \ 

significant ddwreoees in total or hpoprotemAraAiou cholesterol levels were seen between 

i A t< <. moo < look 5 t> o v i 

die SF arid MoAl groups compared wan the PBS group. 

TafokS: lot; and is p ;k iuhoO.a e\c uneM) and potent c k> n4..o< ) 
after 16 weeks of chow or atherogenic diet. 



I8S.54ii4.22 
207,45-16.94 

Data ere expressed as mean ;ng/dl a SEM , ^ u io 1 as, percent of total 
dtiM o! ^"v i s 4 v > ; ' v ! 

20 dv , e, - 

el sa X s ' j - > 1 IM < a 

animals received no injecooas. The other reiee were maintained on the atherogenic die; ;rs 
described m Methods. Tbe PPM group received > \ ' m , injections of 200 i PBS 
daily. The SF group received intTspsrdioneai injections of 20 up SF m 200 td FBS daily 
25 v \ "MM t P > <. \ j i 

- shou lahb 4 

p c0 i 5 or < v i eo v ^ - > N > n e < 2 f test. 
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Chow Diet 


dot > A 


'wa , A 


i AA52 




C6.6i±3A5%) 


f3 1.66*3.6100} 


(5F73±1.?S%) 


Atherogenic 








Diet 








FBS 


• 88.36±5,48 


75(82*7,64 


24.3G±2.19 






* <^ ii - 


(12.9! ±0.68%; 


SF 




83J7±SJ5 


i 7. 92-240 




w . - ^ ■ 


(42.S0±2A)%) 


9 4M 18< AO 


M.oAl 


0)0.08-9.7 a 


87.86+8.34 


I9.50±3.07 




(48.23x2.75%) 


A J A2uo 
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' < ; t V 4 I o , >^ 0 Oj ibriysshdJ ' J 

0155 iunoc su'v > i ^ , - 

it ir vi >L * ^ " > 

5 \^ ^ 4;^ He*, o i ,t i s 

\.th f * \iw ^ *. < v. < v 

5 | ! \< i\ ! < 

i 1 v 1 s v X \ 1'i i K 

the artery aail cells io prodis.ee monocyte ehernotacdc aehwty. We also demonstrated that 

1,0 i i WK u. i \ 0 t . Mi V, N UP ! i, ilurt . 

mice or hraraei volunteers after aneetwndreeOoo of ago Ad was resistant io oxidation by 
f i ,i)t artery wall cells trrrei did not induce trawoeyie eheasotaetie activity in the artery 
wall eel; eocidtures. Figure ? o \ s that HDL Worn the rrace hi the present study 
that were red the atherogenic diet and injected with PBS haled to edabb die oxidahora of 
IS 1 > a d awwvwe J-eiao ku- ,eWv ( | 

i ) T N ) l jo a vw iKovhe v.<? i av HlOl lu ountee ted the 

w t 1 t , a v i\ ^ - i ) ■ son] 1 

lt>l e\al )i ! . stolid Ud o\\\\ o iia the 
n eh o en)* , b > n - > > H ui iusno^K\ 

20 * , I mow 

t « ( s ! ! t <o d 1 »l k o ^ .a vsaa e 

i. s v v < ^ t dse anew 

wall cells treated with aay of the apoproteins (data act shown), SoraJar results were 
obtaaaed in three of , separate expehawata (data trot shown a 

25 Lesiftn U> 

< ;<< s s i \ 

- w w - i w , As 

) > susly reported (Paige« t {\99(A Arterio; 'ero.ds 10: 31 6-323 \ eotedderahle 
h 1 1 a in awwi area were observed nr ad groups receiving the atherogenic diet 

30 b v. t v a n a vi lev a i 0 i n 

b - < < <- YT ! - > 
-54- 
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m > » > xs f o i 1 m nmAJ (I'n 1 s o 

Icaum areas?. MoAi tniceoee produced 8© different..- m bus ;«vu -mrop avd v. ith PBS 

! i ! f f , * 00 

[0157] > , . ^ , v ? ' ' s ! '\0'.vV^vJ 

reboae the ! A | a ' helical motif were able to associate whh phospholipids, 

also have shown that, when dtese peptides are adroimstered o.ttrasmmtwly rn animals, they 

10 WC h> ! | 1 1 x N x X > 

ddress the hypoitu < - creased the si lip 

would possess aoteadws ogemc ( > ^ v - 

[0158] s 1 . ( ! ,v d >^ ued he 

plasma aa m . t t < injection and achieved, plasma levels that were roughly 
15 m| t » N I 1 > < ^ = t 

clearance htdh-tdue of SF was shorter than either' .recuse or human ape A-i after > o 
ireecnon. After trnecdoo the majority of 5F was em. n dm region of HDL (Figure < 
dsspae the tact that the preponderance of circulating cholesterol was to the VX,DL% IDL-, 
< nd I Ml regions on the atherogerdc diet 

20 [iM5^ 

, ; Lttk 5 > v 

* 1 iUh " 1 

vi v > 1 composed a sigmdeaedy .lower percentage to the 5h arid MoAi groups 
compared w l s he PBS s re 

25 [O.ldhij ^ s ^ : / J Md 

W e eat < t 1 , M . ! ^ < „ 1m 

pspl k txao e( H s i'PEFE 

Ls s <, t 5 m U. 

y>i\td> i t 1 x ; <e v v i •> 

30 N ^ \ * v M N ,o 

March 3L 3000), \ also demonstoued that after ■ojee.eo.n of ceo A-I into mice or 
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^ ito humans tht LD v N u t tn e mice or human volunteer aites 

( » > > i X S X ! ) i n ^ S <■ 

not induce monocyte \ - activity in the artery x ceO cocuhares. La the present 

studies, HDL from mice that were fed Che atherogenic diet and injected with PBS tailed to 
5 mhi in of hi i < N N % - 

n n - c t i ' ^ 

aunifasy II from mice fed dm same x n diet but mjeeted with peptide 5P was 

iOl Kd t«l\o u' ' 1 ^ v O 

monocyte cimmotacdc activity o the cocnhnres as was normal human HDL. (Figure 
10 L.DL <x < < i fen do j:hea ; . : >-..:ec mo < uuemcd s 5F s ^ acaddy 

oxidized and induced less monocyte cbenaodeme activity than LDF taken from mice fed 
dm sasue diet baa unacted e nd PBS tFyy.e e ?y .9 is prmmhie that 5F interacted with L19L 
inMui , v \ > v n tbo . ^vd <.e !m 

v ^ he; ik cdvh\ 

15 » . 1 f x N ^ s v - 

, . k . v « i ^ t i m$ n . isViihl W 

mm The iii vitro responses or hrim&u artery wall ceils to BDL and LDL from 

mice fed die atherogenic diet and injected with peptide SF are consistent who the 
protective action of 5F > vivo, Despise, similar iewFs of total dmkstefoh LDL- 
20 l i s i t 

eholesteroh the .nun fed a. atherogenic diet and injected • SF bad significantly 

isui , \l iiK r *. t f xi ! ^ «. )f 

oi ,1 ^ n S>M»!f. nj' 

25 L d- a icnt once. 

[0162] *> i o < <. v. t u 

-! v ^ Cv o m a> x ^ ' D x f 1 < ^ ^ v .o 1 ! 

-r Kubjs ijw \ {t » m ;r : ' v , t <!< > \ ma moo 

94:8900)03; Plump etui {1994} Pmc. Nasi Acad. ScL USA 91:9607-9611; Shah el <il 
39 alt . s s , iMh a osc i 5c tpa »r loo 

s v ! J s x i d lipid 

^ x Iii!! <.vu<>a„ . x >< ■ - 



;u^ue ' ! > an haom If o wu > » \ ^4> A'<a, ,w< # >e> v> 5 m 

SO LLP 2-5 OP\u . eel peptides mO 0.0 \l * a * 

easily from mouse 1 > than human ape I from human HDL, These differences amy or 
may not explain why MoAI did > significantly reduce lesions in M.B ao- It may also 
be that a higher dose of MoAI ia moanred under the conditions » we emubyed. In any 
e li k ifi 1 ^ 1 n s 5 t - ah Va 

f.l)I63] IO tltN v \ r * 1 o-i f m < ^ 

indicated that antibodies were o formed against , 5F peptide. Tbw mas not { e<> 
u dan bpidwssocworg peptides have been shown not to produce t < v v m, 
ma i I p-'gwu . >ih i o-.-ri . . ■ n..h nop. as w ^ 1 uv o<i is m ennopes 

li. , < M V x m < ' J i x x v 1 ^ 1 ! 

404; Fricker and Brewer {1996} J Peptide Set. 2:195-211). 

[0164] x b.HJomoo ossi j dti ransgonfc sice express! a class 

> > \ . n i <. n t * 5 \ 1 

luo ^ lib stiv.v mi^ „m i\i s\ k> lau >. n t . , , ' s ' '* ") 

? e >' u?n» *>0 I }^0) i: m ao>_eu , ad »s km 

potential for elucidating the 1 a t s involved in atherogenesss and also has 
if a aneutu potennai 



Effk-asty «f l> Pep.tito 
ffPbS] t w ' < t. i > ) . v << ■> < t » n 

Raman aortic wad * rituu mere incubated wiih rnedvam alone IP NO CELLS or 
CELLS, NO LDL), eontroi LDL horn normal subjects at 250 a garni C.LDL) and l PI pins 
subjects at 350 L). Pi cultures were iuembatec 

with d eontroi LDL together with eanseg amounts (micrograms shown on the abscissa) 
> e; <. P ' I 1 > e' i a » * u i \ ! s pernio* 

the right, 37pA). 'The data represent mean ± SD of values obtained Lorn quadruphcafe 
cocidtures. Values for HDL or added peptides were ad significantly Pitereut been LPL 
I e v N s 01 
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^ >\ "0 v. ^ \ w ,\ m >; x v v ^< v i t »! 

< I < iv 0 , , > O 0 v. - <" > F^S 

additional 4 to. This conditioned medium was collected sad analyzed for monocyte 
5 <.hvie .U is Vornvn i 1 * \ < 

< ■ ,^ > . > ' < , eei s 

blood colls resisomi to hemolysis ( a ' \ v o due to oxidation as b can be prevented 
s h N itamrn ! * s > » <. - I ! ^ s 1 -s 

10 eomnsonly used as an animal snoriel of aterosclerotic lesion fonnation * \ \ l 

Uk Dgoepbdes ..: d* ooo • vehicle by gavage. Each animal was admnsisiard lOOgl of 
sab . tb ^ < < • \ i l; - v H < . ■> o e i hi 

vt t*t { 1 I ! ? K , , v f J J J s 

cemntrugaiiora worn diluted to 10 % henratocrh whs PBS and incubated at 37 C C H'ii 
15 < \ s t < x >o t " t 

down and the optica! density due to the released heroogiobm deiemitoed, 

[0168] 

ga vage and th j thei LDJ dors rhs ~d iat&nt to s ieryw I eil xid 
as mease-red by the monocyte cheiootaxis bioassay. 

20 [Dlbbj iiviiu ^ x e n ee t m f * d n ! P yoyinie j . ) >ft\l n> - 

X ' v. , , >' , ' 

S m » t s . >f ru\ethte 

r ' - o ^ n > H - 1 id. m >^ 

,eo m the -\m . of nbco by gavage (msbbaOon In the stomach by lube). Afier 
25 gavage the raice wore bled and ' i eg isolated and added to the human artery wail ceil 
>-ps s g d the LDL as evidenced by th 

reduced monocyte <. ht s \ induced by the l.DL taken, bom the once that meei ved 
o ! i i\_ s ^ > x i 

eermd d 1 , i k I J d i 

30 tea v , , xv 1 uuae i2> 
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Hi! 7a! ;i -\ ! ,-5 ^ " t m , h, * o . mo f PI 1 ,> 

k ooasthe 1> arurso * * e 0 ^ > s 
d ttucfxe f i 

gavage Indicate that the 2F synthmwed from D ammo acids omst have been absorbed 
5 r>! * * i J , w<x 

must have been degraded ra die stomach m the process of digestion and/or irs dm plasma 

h) ! v el v s <. n c i not iesB e\ denc« of 

antibody formation against the D-2F peptide. 

[0.1.7.1] * ! i ! si 

10 I \>i >p ^ < x * 5 H u\ >. 1 « inuh 

were bled L5, 3 or 6 hours later and their HDL, LDL, and vLldLdDL isolated. As 
t i . m v. lid ! , s ( , > , t ci^ii 11 , 

vH modification but the HDI, taken attar 3 hours and abghtly less after b hours 
a ' h s w gavage were as- protective against IbdLouduced monocyte ehemotacbe activity 
1.5 prodacdoxj by human artery wall cells i I V). fo t! oil -an 

(Figure 1.3B), F 5,3, orb i nico » - s ; v&gt 

• > !im ; I ! h led to 

>. th< r wiil S 
activity prod.aced. hiy the at;.ery wait cells was measured. In the noddle panel tire moose 
20 lb „ v. , U 1^ > u ' h >s k , o , > «^ ^ o -1 wxd ' 

the artery wad cells. The results indicate boat after 3 h and 6 h the LDL naluced 
si m t n. M s }<j < ( c ^ * v v a J 11 

VI 1 d /mi { i t < i'pcpasv ^ ■ \ I LDL) w&tc adds e . ce . - v > o t «. * « hi 
pood induced significantly less monocyte ehemoiaede aeovity. 

25 MSMMMkl 

Eflfcets of lacrea i I I ohohkdn on ihv m^™u:iwjk£m£ .M«!»Rwai 

jdspof obbja>viaUoas 

[0172] AcyO, acetic anhydnde; ago A t", apobpoprotein V 1 BSA, Bovine serum 

30 sifarcn t > „o >. so Li ouboeistn DMPC ^ ) nm 

! v. t N b x 1 1 N v ' ioiJ>k n t . , w< 
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r v. - So-mning CaS netrv: FiTT* < . <. oetk e HT, Eg« 

P plKtvilvk! > i V . "P> S ^ , - ^ V fe i < ! 

lP-fek hM-nJe H \PC . rum^r. noru. cavdethebb oeih; UVfelb hnrxxn :onw msooth 
ttwU 1 > c'K H«. - o nur 

5 1 HDL, high <*. 11 P* f ce I (quid 

T- Jcchhln c CNk-A 1 1 , i v vb m 
I \U'M \ hi \ 

m ii 1 it' vesicles; NMM, x i > i PBS, phosphate buffeted \> n» 
b 1 \ n \ a ,i os i <. h i H v o xiv ■> \v w t 

10 performance hoped chromatography; TFA, fonoyoacebc acid, 

Ajbgtraci 

0*173] Wo , <.v^v v ^ ^ \ , , \ 

> , , o . ) Vk h t >^ 

tvars 5 ^ v v. is »i 11 A 

15 o h - v a s i > « fact o 

t hu > s i^n 

v i^uv iwooi I v. v Dl 1 I k \ Li n\ \ \ ' k 

I k! > M! ,si ID NO 1 Ac-J SA-NH 2 or 2F) w«: *1 ( V TlS \ !Sh>> W%\c- 
F u 18A-NHj), 4F(Ac-F 3J *18A-NE 2 ) > 5F(Ac-F n ' H57 i 8A-NH& 6F(AoF° ; 5 J ' u hi 8A-NH3) 
20 n I A ?' ' u 1 r lc A \H * >*> \ib o . n m no i > ! o> , Rbi b 

solobdfeaoor; revealed ao abrapl increase in ,e hydrephoborhy between peptides 4F and 

i t - w aceoroparnee! by increased ahbby to awocuae \ > t i , t The 
pqfedes 6F and 7F were less effective, :nuhcadng a i;mU to increased hydro ph obi tfey for 
25 < , v. * s c s 

n v \ <■ , .-n <. t ol t i 

, j v < s i n v - ^ i ' x J V! 

apoAb}. Peptides 4r . 5F and bp were equally potent .in inhibiting LDL-hnduced monocyte 
, mxa*. t » , > ! i v v n pcpno*. - 

30 , vv l - > , , v x j < s i S 

ithic peptides. These studies p ! t * < 1 . \ 

v x e or as en ^ m' h ti>"U 



bdroiimtkm. 

101741 I o koahtvli ( eirs 1) >1 p oprot 

(apo A-'i} 5 the m * I > 4 seiy correlated to co oa ry 

artery disease (CAD) (Sprecher ei al (1993) Atfm&vofer. Thromb, 13: 495-504; Philips 
5 eiai {\99V Chwkn w SS. I 02 x x tu VTis 245 residue piotc 
e< nti icing eight. 22-nser ; ratine i x % 

mov. to possess the Class A motif i'Segrest <o of Q990) ArooAas 8: b)3A 17; 

uCkir > i i n ^ 

.10 i , i < \ n N i * > » 

xi > A ' < ! v. 4 ^ ^ . * s ok i t! 

A «. ^ f < 1 < ^ «« \ ! < i 50 1"^ ; 

t '! 'If « o '> < 'ilk M v< v $-C > '>vh < iho II 

^ > O s > < ' - - . > > ton o v i - o cod mo j 

15 has bee-; postnhued to he responsible for the i \ , 0 > property of apo Ad (Segcest 
eta! (1990) Protein* 8 103 17) VI x a di s h synths a mali ?s> of Class A 
arnphipathtc helices have supported this concept (Segiest «* «l (.1994) Adv, Prof. Chmz. 

-> \* 1 1 ui st <. < s > i * o 1 > it 2 * in 

i .sub t , t v ^ v v ^ i setf ^ h 'T0,.n 

20 ao> \ s 4 

;r;ophipathie haloes possess ihe nxixoaum hoobassociaung ability (Mishta > A. (1998) 
Biockemistsy 37; 103 13- .0)324). X-ray crystal structure and xoo.lesu.iar rixxieUng studies 
of the exon 4 (44-243 residues) of apo A-i suggests that a seh-assoetated state of the eotoe 

* ^ \ , s x < •> < i n ' ( 1999) Croc. AAA Acad. OA 
25 4 ^ ) l M v ; " ^ <. 4 A » 10 hi si 

ruodeh ovo ruoAceles of ago A-I are arranged in the form of a heao-fo-utd diurer ohh 
k« ik v ' < 4 ,. < v i i g \ 

• ai 75! Iv o iv o oAiCoi \ , » o'n « » ' nut 
HDL against coronary artery disease could be due to their role in "reverse cholesterol 

30 ^ xi folu . , < ^ ^ ^" hi 1 - 4 <5 "'v<< 

Og.'Ags C ss b<" koorv n i it< o^odii v -ps j.vs Avnz 

HDV«f. o s A i A w\ ovkncteluo ^^ - - <<4 ? A<.cA<» 

-61- 
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> ^Cs o,. k m nl»" s T VI a ^ ^ ,x v . « 
gfocfam 8%*>i\ Res. Comm. 46: 1493-1498; Jonas (\99l)Bw<Mm. Bwphys. Acta 
M I: 205-220? and tecepro uvc u\l cc-Men efubol^ esmm w . 

5 < PS!>0 he ' << , m ~0 \ '> > » < oil h nne 

I . ! , i -s v Lf\" e.n< o; i vcr?i 

cholesterol t » < (Shah el at (1998) Circulation 91: 7SO-78S). Recemly, we have 
suggested that inhibitor; of DPhwadaeed monocyte cherrmtaxra imo artery vvali cells has 
10 < , 1 v M u i )l i 

,r«,o uo.mVuu ^ M / * « IMNu^.. iHWi 

Lipid Res. 41: 1495-1508). 

[0:176] < > N \ > ^ l ^ 1 

U h ; s isu , < i I s ^ i 1 I *5 

15 Arterlosdemis 10: 95-105; Ep&n&etaL (19S7)/. M COem. 262: 9389-9390) and 
cholesterol effiuxiog abilities (Davidson era/. (1994)/ Biol. Chem 269: 22975-22982; 
\amew * ! * °<» c . \ ji. i m »e . 1 v m 

Yancey e m (\99$) Btodumistr) 3 7955-7965; \ 1993) 

20 ' v f . „ U > ^ o ! = •» t \ 

! N ^ J sC , - ' ^ 1 - «- i H IptO 

improve hs ape AO mimicking properties (BrormleUe \ m a \ < . e (1995) 

,5'mc7jc.«. Rmp.mm /km 1256: 103-1258; MMteaira/. (1994) /. Biol Chem. 269: 7185- 

"00 \K'\<i<' m'e - . ,?««. < 2" ' ' I 1 "! fJ 
25 ^Owltt. «nl* < "i hi ' « '- ( m ke^H UiV^Jc.mO 

m a!. (IPS?! 7. Bio', (mew. 202 0"mmp.p)m havs show?, dud ;m increase in me. 

b J i ^ s v. v. s <. r i 

s ^ s m o \ - <P 

arephmaOeedy has beee shown to mhihu m , v. 2 atherosclerosis in mice (sec, < c 
30 Examples 1 arid 2). However, ihe peptide 2? did not -m ^ i inhibit diei-indoced- 
B) (G&j < < I 1 9 < m/ j 00 \sanl) 

of I8A Ur , peptides indicated that mcreased peystme-pepude asaecisdon decreased- 

•02- 
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oiasso (M >5.a/. Biol ( r 1 N 

aelesmuK. the ftuau^imo icm to v huh ba haib athrus of hbe IS \ pepude car* be 
\ ei-reeeh . rv-eu\c av w p>>,^ee . > u.^ \ itidi) t ui^v: 

! m ' s i ^ t (KK U 

5 X. V.S. ' v 

b^ a < N 1 v! ' 

i\ u \\i ^ - ♦ V 1^ V< ^ ^ fcM 

' > - a^e gieatest 

partido.ab.ig into the raeebeaee born, the aqueous phase. We elected to use Pbe to increase 
10 the hydrophobic; ty of the peptide because it is the most -acid-resistant, hydrophobic amino 
acid in membrane active peptides and Phe-coe earning peptides can be syniheseeed more 

b b a Tie- t - N s a v ^ o < 

physical <. lipid essoe:;shug poapeuses, aud apo Aduuianchlag biological o? e- 
such as LCAT activation ana inhibition ^ * ^ _ ! a < a i activities, were 
15 studied. 

Peptide syndesis. 
[0177] i ■> ! * 

automated solid phase ho (PS 3 Protein h o , s Wobttra, MA), FMOC- 
20 ^ h )U v * ^ i ' - ! ' ' •> 

inc. > \ ( x e ! ^ k 

aabydtioe at i Naerirnnus. The peptides were cleaved tiara dve ' support using 70% 
nulPivl « t x 5 » » u 

> i < N > U t 4dy, - <, 

25 25er : x paoaeb size b'pura reverse, ph.» HI C(UP-HH.< i odumn tmng a gradient of 
25% vo 58% aeetoahrtie iu water containing 0. 1% TPA < 66 ruin, ! a flow v -u 8 
an n « * | a; n ■, I r ! * 1 

column \T a 4. bneaxi a 25 caa 5;.aa) aad a hoe&r acetooi trite- water (in presence of 0. 
^ a i. > i s - a > 



W0O2T$g>3 



[ol?8] CD spec vvere records his WD OS spectropok < 

0 •> i using a cel.; with a 0. lean path leiigth ami measurements were taken every mil 
5 from doOmo to ITPuu at 25"'C. Ail the CD spectra were signal averaged by adding four 

ms t < in orre ed and s 3th«d. Peptide salurto sin PBS pH7 4 vers - data 

v*vll| !W vD f v >M i ^ ) ^vU»UtO 

detenume the eikwt of lipid louding on the belcity of these peptides, These complexes 
were prepared by adding the appropriate volume of peptide solution to OMPC 
JO mukikmebur vesicles'. DMPC nwdutameftar wssoles were prepared to follows: A known 

1 t S f ! "W X ^ M > <• W gO < 0 

slowly under a thin stream of nitrogen. Residual solvent was removed by storing f . lipid 
inra under vacuum overnight. An appropriate volume of PBdk pH 7. 4 was added to the 
thin lipid film to give ifua required note coneemrabon of 1 1H Tim b > d > puK 
.1 S oof | k s ^ prepared by adding the required vim of peptide seditious o give a 
1 u'o s ^ * ' oi i Due tot „ me mutt io t , 

concentration of V was coed. The mean residue eUnmcips [b]v<RS ibeg. cmk hi e> 1 
at 222nm was calculated twirsg the billowing equation: 

[€>3m8£ ~ MKWfOJ/lOcl 
20 \ e MlD\ , m tu A)u j h { \ t d< rs ix u» it U\ui 

degrees, e is the coruwotratwm of the peptide irt g/mk am! I is the path length of the cell m 
cerm meters The pcrcero heficity of the peptide was estimated from the following 
oio um s w V s s m* i ' 

o t p; { , ft mtUO-mad* vm>u s 
25 u * v 0] is i< <. i , „ j > 

lotilofAi^PiPPAtegdeeT ui^;/fjiO;t;.g.. 
[01791 Kg ft m N um t o w < < 

(MicroCaU Inc. , Amherst, MA) at a scan rate of 20* If 5 for DMPC* and 3TC ID for 
PPok* hmjs > . r D MT , ». ,\ . VP f^-s 

30 N X m ^ X - h w v'o 
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■■i 7 s epr oe <? s s > < e * i fcfef o > t tk> s o OiFoPE 
cWoMoria/srsethanoi (2:1 , > For both, purs lipid samples m\& " organic solutions of 
lipid and peptide, solvent was removed under & slow stream of nitrogen. Residual solvent 

s i on ;5u \t\\ «*» * \ a m, 4 r i opi . » < - 1 * o 

concentration of peptide solution in buffer to give a specific bpre/pepbde reoiar ratio was 

< v > * v s < ' For 

DMPC, four consecutive scans o ' " a 60 .rein, c - \. ec dree w^e a scans w : ere 

a , > i V 1 v i s ^ s v so > J 1 v \ K v J I \ 

10 -\ rein rep V* 0 ^ 

-! ; C- 1 >^ ~ U 't U - - t!' >: <_ 

[0180] N ) ' s ( I 

}X Ou'v j i >v v > 1 v K i I s - It lis et ! 

Krebs {1986) Method BizymoL 12S: 387-403; Ibdah et al. (.1989) Biochim. Biophys, 
15 Ac&3iG04 500-308} was follower Vn so 5 e oo o 5 v i >l spbatidyicholme 
(BPC) i id it the air-water nnari ace n Mlo s.h at roo rerarureto ph an 
inbi s e pressure ; ge of 5-45 dyrdcnn A so m oi >epddes in PBS 

M> d -i so ; h iinre 

v ft i ?o o ^mgdil 1 ut lb \ sd ire o sc o n< 

20 concentration of rSd.reM to allow the peptides to rere.rene. The sub-phase was stirred 

m i k ,)s > t< { il s, h ">< ( ^ o si o (b ^ ^ e<^ deJ *d 

. tcs t\ >! , o> i n,., \ . e i , n { s , ■! c ~ v ishd 
j v «ep dcs c . ^ s -nofpc t - s s -< a to, oas 

si- cl i K e c p v 5 ^ ■ s ; „ , ^ \ re <• " 0 ■ ^ i 

25 MgLlbJdidl^^ 

[OlSlj ^ j i t s sdeiremnied 

by following the u - >, < of EPC m - ' vrreicies (MLV) by right angle light 

scattering using a SIM 8000C photon counting <, as described in 

\0sre, ; ct.d jo 4 * , , 5 ^ i T:P< sn.Vswcn- prepared by 

■30 N N Lib =e i j u nier t dl i he lipii 
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sp c - l > v x : i a ~t M F C 

o > T ;x>ouat oi peptides ^matnt^ " < 

S 1 < > v. }J \ «s 

! I < 0*"» t - v\ IS 

5 4 0 o K>ii l!ii4<Lt!j ! { L€A P 

[0182] I i ! , i. < > \ 

\ X S i ' ' t < _ "> * s , e ^ 

duv-n « »t *>rtw s 1 - t « 

T The LCAT <> < s fraction was subjected to AtTTTi Blue criroituaeoaaipby 
10 followed b x >! 52 * > v CAT s led iron h A - s o n sins * 

i i , * s i <> \ d \r p ^ i <. , t 

in i,<l o ' N <. faouoadoo 

Assay #f LCA T a ctiyityj. 
[0183] In v Kfj.^ h|i p i d n , < < >U 20 

15 a 1 v. > 1 a I i ~o>d i i a hi 12 

roin.s to obtain snndi uoriaoaehar voskOos. The substrate (5CH0) was incubated with 5ag of 
peniaT <e hoaaao ap- A-1 and 5du! oi ITS A ;40uabrjl; fur 1 h a* 3>VC. The total volume 
n v s ! x u t < ^ i d i * j i < I 

by; abated f or ;h at 3?AT and \ reaction was quenched by spotdog iOp'l on a sabca slop. 
20 Chokaierol and ehoksieryi ^ were separated i baa layer ohoansnography > the sbrca 
strip 10 hexanearibotetbrm (2:1 y/Vs ehxuue. Cholesterol and cTbesteryl oieaae siaadsrds 
were ' no 3 a n n the l plate in a 3% c-upec acetate, v phosphoric acid 
buffer and Tuareg ri. Tie positions of the stsndards were used to cat the sine nno two and 
' > i P i s i i 

25 v ui v v. ! ^ | <. v 

> ^. ,e 
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Ui> s ' d 

11184] \ rem d SDS-P AC indwascan > t - i ethodol 

st ukix with < ssie 1 1 < " \ nds 

[0185] Cocuitures asms « s 1 < onocyteisol rotation o 

lipoproteins by »imh son; mau--a torn \h< plasma of eoema: inmaia donors or from 
mouse plasma by FPLC. 1 defeooinauoo ot lipid hydroperoxides and monocyte 

10 u n 5 \ < i u 

X Chk 88: 2039-2046; Navah e/ (19??)?. Clin. Invest. 99:2005-2019). 

t , \ 4 po Uvd . t finim> ^ 1 v * a. h v t» F 

(H< el * 955) / < ??« j v ' 545 t. Hut >stic endothelial eel 
dm.s s l < »\Y*M» v , vo'u i>uv ''(.d^N^o '»' 

15 (1991)/, Clin. Invest 88: 2039-2046. Microti tre plates were treated with 0- 1% gelatin 
st 37 tt C overnight. HASMC were added at a cotdflnem density of 1 s. 10 5 ceils/em . Cells 
da) at which t« the} < overedthee ire surface o lie well 

in ' 1 ^ ! > < ) < ' > 

20 s d ' i ! s v ml < f ti 

in v - ! 1 N v > ' 

, - s i - ' <\ ■> " ) i d M 

tiammd, s < ii o . ^ < ^ ^ * >< mv cm dl v 

(350 i protein/mi) or peptides for m " cocuitures were then washed ami incubated 
23 h n\dv - 199 for a additional S > 11 resulting cocudme ^ po?u mmO were assayed 
for nraoocyfe ehemoosehc activity ; s de3> dbed b\ Navab . i at i 199 Q / ( 79? Invest, 99: 
2005-2019. 
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AfPTfifir lIPoMOlMfiie. 
[OtSfcj I able o i > f - N x 

k \ vS ! i \ ^ '1 ^ IS 

5 (clo isin ?! s referred to as £ s < N 

\ t e" P v '* ^\a0' am; i > > 1 ^" . ! it « f\ 

nonpokr face) is replaced by Phe. respectively. Peptide 4F Pas two P residues at K 
t < n w o J > i U s o\ The 

substitutions m the peptides (3F to 7F) are shown in Table 6. With en increase in the 
1 i > i i - s t ! t ^ N * i e > v e 

btcrecses froi.o 2. OS for the peptide, 2P, to 3. 15 for 7P. 

Tabk 0 ^ \ x v < otnrity 

Peptide Sequ&iW Hydrops » , !\aeole\ 

atfioUy 

2.05 13. 03 

a. 20 13, 84 

2. 20 13. 79 

2. 35 14 59 

2. SI 19. 07 

2. 96 19. 87 

3. 15 20.. 78 

2 Hydrophohlehy is expressed as the hydrophohiePy per refiooe on the ooopoue face, 
ie x v i 1 . ' - > ! 

Ovv<e\-e/.-a Ih >nj A< - PP>/ le :08PPPPS 

[0.187] N > < v ~" , j ^ - . ! . <- - - 

phase k fi U 3 using water (with 0. 1% rriOcoro&cede acid) and v e \ e (0. 1% 
20 *'Uluo^\ e"e ^ u s % i \ > 4) p - ^- % e^ Ovk-e ned 

on a». analytical Vydac Cp s column using a gradient of 250AA8% ecetonitrde in water 
coms.mi.ng 0. 1% TFA. The purity of these peptides was aise confirmed bymsss 
.ex eft aver; w The ans «a n njaci\a\t » ^ "ae cfiea ted tH\PeenPu nepdn lie 

-<$8~ 



2F AeAAAOfilA 

3F 3 Ac-lP^SAJ-NHa 

3F ;i Ao-[F u i8A1»NHj 

4F Ae-[F ; '' W 18AI-NH 2 

5F AoPF r! - ;! - ;; l8Al--NH 3 

6F A. [P 11 1 5 ISA | Ml 

7f- V IP * $\1 Vi 



. > c hv u \ u , i V n \ d \ m&4 

have additional Phe residues compared to 2F, the retention times of these peptides oa the 

' lO, S.1KD x I On S > v: i - 

apparent with SF V 6F and 7F (~26mm). With increasing number of Phe residues, tine 
5 > ' I 1 > v s 

o 'b d X | < >~ !; , u t \ 11 tf 

and ?F (0, 03 to 0. 1 mg/mi). 



Peptide 


v\ ight 


Retention 
lime (miss) 2 


SoMndA 
(mg/mi)" 


V -\>t,r o~ 
Fd.eios.ion 
e v -\ v " 


apo Ad 


28000 


28. 0 


>2. 0 


34 


ISA 


2200 


19. 8 


>2. 0 


30 


37pA 


4SS0 


26-0 


>2, 0 


41 


2F 


2242 


22.5 


>2, 0 


38 


3F 


2276 


21.0 


1.25 


38 


3F U 


2276 


21.2 


L 45 


39 


4F 


2310 


22 0 


X. 30 


40 


5F 


2429 


26.5 


ih 10 


45 


6F 


2462 


27. 0 


0. 03 


46 


IB 


2510 


26. 0 


0, 10. 


45 



10 1 > t*vn >^ deu ni i ^ !ut\OH ? s Vi> v u ' so in t* 

calculated ^ weight. 

cVn s x i ' ^ v i i i 

k n ^ ^ v. j : HVi! Ml 

% - PBS 
15 -J tlyii/cm 

PlM] d VI • i O v, s v t < v > u < t 

deaatadng poiyscryhnrnaie gel electrophoresis (PAGE). Figure 14 shows the mobility of 
20 'I \ N ' > a J s i s ! e^K i to 

v i i 'J( of 2F n 2242 and it can be seen as a. single band on Ore SDS gei (Figure 
than ihs it \ eeuiat ghts Jne (3. 5-2.5 Da) 
However, onder o~ conditions it forma aggregates > a cooeeotration 

«jh ! h V m\eieeneen aliens ilOOtic. so " i s s 
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ggmga „s<^ wosuc< vri udnighereon e e 25t ig/mlu lyti&b gge 

< _ s. ! 1 J \ ! v V> > l ! V 

aggregation under nomdenatitoag conditions suggesting thai the peptides possess a strong 
tendency Co self-associate. 

5 Circ«lar Blchmlsm. 

[M89] fhc.sCvOiXlarvstt.t . I o | uoi c<3 b> 

dichroism spectroscopy. Table B shows the percent hehody ot the peptides a PBS and 
the presence of DMPC. In PBS, homoioguea did 4F, 5F, 6F and 7F have a higher 
percentage held uy than JF 3 and 3F ks (Table 8). Since 5F, 61: and 7P were sparingly 
10 soluble > PBS, the CD studies were carried out using i i uM of the peptides a 
i u.' o at which they were ad soddce). Peptide 2F showed 55% hedciiy, 

(. i) i l ^ s ! s <- d s 

a n ov x , i' - -I s ^ f - ) 1 v J , xv t J 

t Hi.' 1 -" «. Hoe k. 1' K» tu A 1 < os * s ; ^.!U it) ilJ dto 

15 peptides except for 6F (Table 8). in a lipid environment, dig 5F and 7F showed a high 
helical content (68% to 76%). Although the peptides 3P S and 3F S4 had a very small 
hi ot , t ^ an » m'timw i e K <r n t met 

from about 22% to 42% for 3P\ and from 19% to 55% for 3F 14 . The hvMiy of the 

{} v ' >! v. v d k nv ua la! ilffooi ik,t 

20 ! 5 av c v t i duMtn) >vks ^ I <. . a t < < 

is no systematic change m the bedciaes of tde peptides with met/easing sobstitodori by 
Phe: peptides 1 and * eaitdnted tnaatnnnn heheuy in solution and ta the presence of 
phospholipid. 

\ ah <■ H > 



Peptides Percent fahony 

_ pbs' Piiic 1 

21- 55 72 

3P 3 22 42 

3F ! " 19 55 

4F 45 44 

5F 55 76 

6F 67 50 

7F 58 68 



Vi'i sm .4-' 



I M t pep \ sc i se s 

s >t . no J 

DSC Nh -"-< ■ | »>H>CangPiF»PE. 
5 [0190] n H x s < s 

.multilamellar yesioies of DMPC was stained by DSC using peptide-lipid . mixtures at 100:1 

v 1 } C 'ill v s v Of! 

! £ <) v Vf\ 1 | 

u'ua < > a ^ m at i VC and a main chain melting tramanlors ai v The 

10 t hu o! s h\ i dmm i , ht d.w m, 

; ns lo tr ! i « i< * n « 

0, £ 1 . ! ' ^ <v 

ilu.ii^ 1 > > t v m ^ i afils \ v el ; pv ! h . 

changed the transition temperature by mora than 0. :CC. 

15 I lik 9. 1 k jqjtideso e chain s It transition p 



Peptide 




AH CM 

(kcah/mol) 


Mm CQ 


DMPC 


23. 1 


6. 4 


5 2 


2F 


23. 2 


4, 5 


0. 5 


3F 3 


23. 2 


4>9 


0.4 


3F 4 


23.2 


.15 


0.3 


4F 


23. 2 


5.3 


0. 4 


SF 


23. 2 


4.9 


0. 5 


OF 


23. i 


4. 0 




7F 




.4, 5 





1 >x 1 1 v. . us 

•v £> i N 1 £ £ I J 

2dCra is the enthalpy of me tnmsihoo and C s i;2 is the svidth. at half maximum of the 
transition.. 

20 

Ke used to evaluate < effects of peptide; on me intrinsic curvahu-e properties of 
> > ) s f «hi; ik 76: 353-368). it >.« ssfy 

Nhev mm 2; av' . ur I'M c ' > v < a™. IvS 22 IP 

25 ; ;. •• dxturesin > 
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, < t Si,-.! 1 h - 1 ' 

method the peptide ;v.6 hpki wcr* turned after eu*.h was in dotted sop nffi If the 
mixture comes - equilibrium prior to the DSC analysis, n should not matter how the 
peptide and lipid are originally mixed. However, membrane systems can coedd-am 

!ov\ mm ,a , - ^ ' > > i u <. ,v m « - ^ i 

hi heo» c f i > o * t h>i iJ KoMn,L 

] *p an s , ' r 1 t l { , „ 1 e, i ImiOI n 

>i pepii.de was incorporated .into a .ft In: composed of im;d and peptide, Tim variation 

f Urn Th * mo: traction o.i' peptide is shown for dm various peptides and apo \ , 
,i m ^ v t v. o " ^ ! ^ < ! 

< O \ ! > < " <> N < ^ >>v 

cT e; ' » i n o o - < - i d < ! < v v ^ , > J , 

[0192] s oonolayferexclusit po mt s mlm surface pressors Pw e 

k< , u no vs. < T N ' Tut \ dm « 
theoretical lipid affinity of the peptide. The exclusion pressure of the F peptides increased 
with increasing number of Phe residues (Table 7), All the peptide s studied here had 
hi'h , m v < M ! m m p, ^\ I'heva acof^t 

i ^ t a del - m ■> . s , m v ume vmoi f <"p ^ 

, t t In , in I i m 

yir. iii,'\t, i h id ! i im $ v 1 t i t 1 *! 

homologuos p \ a similar. abdPy to interact with EPC ivmnnd avers, as determined by 
oVcodUsk 1 ! ^ N t . u no v> 

ovclu m I -;\' i " _v 1 „ m om «mh an 

abrupt increase between 4F and SF. 

t Am; tm sttergggs 

[0193] AstaiAv - m . s > ill he | em dm w to, b - b* < IvrU \ 

MLVs, u« N >o A-L « v does not cl I Pi M \ Oxetv o iOfli ogous ?I 

pco&om v v t, v m j d 1 d^ 
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2i\ 5F, f \b * s " u1 t h c, , v ^CC Ml X o < i .a , v ! u | 4b ^ t 

, , - , 1 > a s e \ it < S ! ! The 

I 4 1 , v f f ' v x . o s v s .wsujtK 

5 i ^ *~ v i t ^ ^ <. . 

^b sv , 1 >. sx « ^ '^oA V X ^ *aJ 

soFibdiee ihsm . The slower rates of clearance exhibited by the horsefiogues 2P, 5F arid (>F 
roay aiso be due to a higher self association of these peptides. 

\v S n i if L | ^ > i if < ^ < J { jbg_ 

10 [0134] I \ s s I ^ I 

vK us \ I v v ^ v ^ * 

uk s u< S ,. s < t v \ - \ * It 

b> apo A~l wh« vv v v is considered u be 1.00 kct vatk bo L< 

p ) \ 5 s O I •> \ <. , •> US I 1 U Hi \ 

15 bent, ha a u; ever, 5F is the 1 

activator (80% of apo A-I). As far as LCAT aciivahors is concerned, both 3F ? and 3F U 
iw>o ni i o lui- u \ - . h te thu > -> - i^f isk-s hffsr' h t 

n>. 

[ j t t ;j yt > v v , ' - * ' Sd_ U ; 

20 [0195] x\ , s u v n ' h t ^ \ t ni 

trapped to the stftxtedotisehaS space and gets oudossd to poaduee btoioucsaUy aotive lipids. 
These lipids induce ioouoeyie che.iootas.ia. Thus, coetFtare moaoeyte u t, v is a 

,< , t itt ? , sliOO! 

that isihibdson of chemotaxF is direcviy correlated with the removal of 'Feedueg 
25 •> b s <- x t t v. a l \otf >« 1 

g\k p ] % , ~ 1 <» \ u <:oiv r i 

, ^ s s 1 | flsk t'\l 

CS'F). Fiurre 1 8 ahovu that OF after iu s peptides exhibited varied ef teats 

With homoiogees i 5F and vT redacing da- cheusotacoe properties of LDL the most 
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than the prudes 4L 5F and < 

MltIj?! 

[6196] 7 ! > w 1 v ck 

ISA , The calculated hydTophoMcdy per .residue (according as niodbled GES seals 
rstnm oh u,<n' °°o e » > <» 5 > h to 'd> ^V>»o the 

1 i s d v S v h a 

\U \ O U I N I i ' du i 

« e in Hie value f rem 14. 59 (1 4F) k ! N ' \ gradual u v in \ \ 

I i i nhle < \ - u 

i i a u pes', o, s > a td t u t 
15 v < a v ' > ! -■ i „ i,. \> p! s «. 

for the two 3F analogues and 4P. In homologies 5P, 6P and 7P however, besides the h&u. 

\ * g^ M ano 17 ,u v , ; 

si , , e e„ v ^ - 5, he A v„ eea gTahle o) Sana Ms a k s \ • dee, ! ui tud 

Leu , leas v o > b>au , die sabsiuaaon of Ah as Pise causes a greater change i 
20 byd;:ophoi:acay and iheoreaeal lipid afLnby of the res oi ring pepnde than a Lea to Phe 
at) ntane ■ 

[0197.1 

v 5 , > ^ n a - N m ^ .) ^ i ) 

, \ v fhv > i s , 
25 " ! 7; onn s aai In aoriy ,es? ih a 

those of b 6F and ' which eo po a second group (26-27 nan, ), In peptides H to 
li «kai! u ^ 5 so ' h 

sparingly soluble (Table 7 a A gradual increase in exclusion pressors was observed horn 
1 i a ! M\aAm 

30 ev.usuv f e\ . s for the peptides 5 Fa 6P and 7p are nor very different from each other 
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W ti U i " ^ \ - p \ | ! \ v ^ < s - , <_ 5 v< vS 

effi t s ) Basec 

on the above physical properties, the F peptides eg.ii be separated into two groups; group I 
5 with 2E 3F 3 < 3F U , 4F and group II with peptides 5F ; 6F and ?F, 

[0198] The CD da (Table 8} indicate that th t 1 eoi'al he 

peptides increases m he pn encc - iAii" ,:,u-v, ' s 11 ■ the peptides asseeisn 
with lipids. The bushing of these peptides to DMPC appears to be sinidsr as suggested by 
I t >k n i <.,,->* j 

.10 f M\ ' v 

i g j. > < < < < ^ 1 s 

[0199] \\ k \ \ - y M I »> i n't 

S K! U > vi s il h v ! OSO •> is Sii ^ R it? j 

1 5 38-40 dyn/cm (2F, 3F analogs and 4.F), 4F appears to be the moat efficient and at the 

J \ i O ) s i 5 1 Ot^O > 1 t i'HU'X *UU 

, n > , m t t w i x i ^ ^ >! an* 0 ev 

0>iC,0 0 ! i i uK)* Oi 

lo>c<. * i r e es it no < s\n as his i •> 

20 u nv t t > > <> i s tM ( w s > | s V s ^ ^ 

s,v sv e s , to - >S \ " ! \ v \ s ^ > PKXk ts v 

consistent with peptide aggregates having to disassociate and then interact with I PC The 

si \'k . v s !<.><! ) 

1 s * <> no > es e o 

35 pep nk no factions. 

! umatnno 
[0200] r a , ' , LC x l »> 1 s , s s < p u 

lipid affinity but. also on the interact! on of the a;nph;pathic helical protein with die enzyme 
LCAT (Jonas (2000} T;oehhn Bhp'hys. i < 1539: 245-256). i agnw owns with this, the 
30 I k- LCAl t hi w i v 

f\p N j <.! v ! i o LoAl i „ > w > s 



W0 (52/15923 



H0> s d n i ° " ! ^ <. h i\ ee I 

PvAcv \ 0 . n 0 v P l* >. e K v _t ^ ctk f i r a, j - \ ess 1 

I 0 « % V 1 < I v vO v, S CP d< 

interaction (as reflected in the low aqoeoas sontbdny of these pepbcles) which does mi 
5 allow for nephdedipid or •> CAT interaction. 'These results are in i , v { w i 
our earlier observations with the 1 SA dorse? pepdder in which the enhanced self- 

iS »{ , «> V v j \ S ■ X , X s lit I *!! 

O . [ u ^ U U ! * X CO 1 

\H <iw U \ ) \ i \s is M Un 

.10 U k > ! ie< i s s . u, 

K> lltu «. vs >, v I' ^ 5 1 s>t V V H <W »U( m Jv h 

Chune w <b \ i i ed 1 a s shows nepiiu^ i foVTro- i s \ and ( \ - 1 ill 
diffe nlywith PC (Chung ^rai (198.5),/ Sid Ctern 260 10256-10262) 

Effect, of usereayed hydruplwhiiisv of Ow norspol:y:,^a^LiMi.JiMiM^Hl 
15 £ du <a ho 

[0201] nut. u »»M 1 t \ -eo Ls iq » i * on iu < f > t 

II qs < b\ ,s A \ n 1 t u At 1 M 1 I 

00 Vi ti i x^ o w e i u hi v j j 

LDL-uuiuced .monocyte chernoiaxis. hi this assay, peptides TP, AF and 6F at 100 u.g/nd 
20 \ I h \ ^ Hi t M « unit MIC ' .u'uioii^. soi 

x ^ ^ . \ ! > < ! , 1. 

for easoaw that are not cleaj per; at s.woad no ■ Co < spared LD 

i'iw IKn'uili '<l c v i * i ivjvwsC! ',ui,u\, C o 

remove the fhsci hydroperosides dewshs not shown) and Ore reduced abdity n> clarify EPC 

25 ^JU ferdee'I wassy K — Ass v w n vpWles I \ nCf ^Au 
001), The reduce i 1 ri by increased self- -aoearuon of 

• h< pepu.la d\a ue-oe-i I - ; : ,ot nUiOdK b.piO ao i v. s F.P< > \ 

d'lii. ii studies. These nwaOs agarn demonatrstc tina ihc delicate N s i 

between the eoatdbutions of Use hydrophobicity of the pepude to self assixiiabon can 

30 < < > \ \ 
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MUOJt) • ! > <k M ^ f 1 v jrsrs> < i C v ! 

1 ^ * ^ * KiC^V V , 0^, - \ f „ ,> h f f V " V t > 

i < s. t erosetetosis. In com ! > n - rkiLCAl 

^iMtf d ^ o 4b bt\ k-ss Adruve ^ -H" 5r in , - Ae "^edA>> mok , e 4 

5 km> h ! * v Nil o to ;uiK in v v B 'Mtkt 

! . ( ' v *' o A i \ 

I 1 \SVui1fK\b "U! \<! i-l^ 1 fi!> ix-M 

Ti) \ ' «.> / f J v , v ^ <. v. 

3h.)l k A t N< , s t ! < v. x > "A , ' 

10 0 ndSFa* mo 5 j n il) he* hdr « n v 

serve as a u v to disdngusse between ^ x ! of LCAT > r and the 

I < v V x V 

manse modek If ' , AMbdion of LDL-iockeed chemotaAs s mors onporiaoi liuus 

t < s I ^ s AAx\a t> 

15 atterosckmsis since this pe dde sr i 



Fer>iid#s,D-4y ! Mamlairts Farexvoase levels m\d Blocks Q^dMnl SHwsphotipid 
Fy odyuerion l)) : mog an Aeo ; te Ml&>3>ro« *$y ?. . ^ .r ^> o>ns^ 
[0203] We have observed that, interna! mmdiadon of the - , e , A vires in 

ce caused a rime hepeia I read 

< - < \ v < ? 

s > ^ ! i. ' ^ t 

oe k> stane it i by die host's systemic response to the viral mAedoo. This 

i < ! , i 1 . , t V U.lOilOi 

iscute phase response. 

[13:2041 One of the consequences w &s diroumtion i n paraoxonase and pMelet 

ctivating H 1 e HI e ma t t icfeedon 

As a reseh of the loss of these HDL enzymatic activities and also as a result of the 

SsOC iih flOO A, u.U, ft s idl t\ . ; UDhftdS. 

jo I TJge tbk i 5 ge >k iojw\ sntthel DI 
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bis topaeven LDL -induced p no oc) £ st v 

atdo he v s W;c <■ n<>;nnd HDL eonaons v s t ^,i-o^v- «.» 5 phU <?* 
activating aeegdhydtolase activities to destroy the v 1 active oxidized. 

1 V i 

5 [0205] in tlej. ewucple c^w^^ v< u> al.cw\ 

infection the livers of infected once generated these oxidised phospholipids (Figure 19} 
.ivtoft ^ t T i v o v , 1 1 a, 

appeared in the aorta of the mice. However, n the nnce were injected n 20 i o so 
of D~4F daily after ooeciwas with she influenza A virus pataoxonase levels did u Mi 

10 ( ! ! x 1 dX , . v \». O v 

background t Figure 

[0206] ! ! v 

be given either orally or by i ■ w to patients with known coronary artery disease daring 
infkk n infection or other events that car? generate an acute phase inflammatory response 
IS {< g duet vi Linfe ! n sack i et.i n tt * spj ! * u 

eov, a: 0\ dns i ^ aereavx 1 

incidence of heart attack and stroke associated with pathologies thai generate snob 
i - ates 

Example 5 

20 . « - j <m Mm \~l Mimotk P<w»dfr o*' j «n D»Am*no 

e < t v r H) pi t ^ ocw-o ^ s ens d > as d -J o- h> aoet 

wdl cells Hovo i cok\' ! eat go en orab> olDl ceettort I mice and 
25 their HDL was isolated and tested tot Its ability to protect LDL against oxidation in 

oi v the peptides synthesized bom D-atorno acida were effective. The peptide symhestzed 
from D-amino acids was stable in the circulation and was fennd :in fractions associated 

^ I J O «\ \ v s 

f e V •! f v i L 

30 o v o i 

' . V v 1 C< " V d V I > 
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mice, D-4F decreased lesions by uiotc "bar. $4<£. We conclude that orally administered 
apo \-J mimetic peptides synthesized from *D-&mrao acids are useful for the prevention 
and (reatment of atherosclerosis and oilier chronic inflammatory illnesses \ are caused 
by oxidized lipids. 

5 Backs - m 

[0010] UP v ) n, t nous u nuj J\ . v am o ice -si <i 

atherosclerotic coronary artery disease (Miliar and Miller (1975) hincei, 1 : 16-19). 
i a (Badimon et < (1990) J Clin invest. 85: 1234-1241 s or oiarrsgemc expression 
* v 10 vAlil\ ju us 

10 t >o j of HD.h, has been shown to protect agamat auaeroscleroata i anieial 

*> b i i - . . ^ \ i 

ahcr-.uv-f i I ! ' m , xi> ; $ \ i < { 

< t»i t" >< . v) m^ jo » o> k x m < h v ihps 

"seeding molecules'", ! are required to oxidize 11 (Navab e; al (2000) / Lipid Rex, 
15 41: 1481-1494; Navab et al (2000) J Lipid Res, 41: 1495-150$; Navab et al (2001) 
f». u<> ' bo. ?'*,'<' 21 IS ! l\8s t 

osevi ! iii ; o properties 1 

i^jOONv rt Ik •> f ! ! v < 1 

(2000) J Lipid Res. 41: 14SI-I494; Navab &t oi (2000) J Lipid Res, 41: 1495 -1 508). 
20 Intraperitoneal adoiinistraoon of a class A aoaphipabuc helical peptide has receody been 
shown to protect mice from diet induced atherosclerosis without changing their plasnaa 
clul 41 o 00) h ^ k\oi 3 

was associated with a significant improvement in die ability of HDL ?.o i n" ! >i 

^ V 1 < > *. i ' HI \ i | \ | 

25 a- oik, 1 oule t 

anmoi are: - a; 

[00 1.1. j M ^ v. ! i 

s f >! _ s » * , , s d from D ammo 

acids Wedeiuoosti te here that specific i tl 
30 synthesized froro 'O-arnino acids can be administered orally and dramatically mhibn 
-a:er,wis m 0 



W0 1592 3 



[0012] Female LDL receptor null or apo E mill mice on a CS7BL/6J background 

( , - w 1 i >. ">{ e .rK 

5 one ; ! 1 

ok < " v v N 

\Yks l ^ ^! h v ' 1 v ' U v > i ! " 

twice daily for the periods indicated In the fig-rre legends. Ar four weeds of age the test 
10 peptide was added to die tm nking water of some of the apo B null mice at the 

concentrations indicated na do: figure legends and rhc apo E read rmee were condoned on 
the chow diet, 1 
[§013] \ k huo bk v v a no 1 1 tso v tv.me m > \e T i m\ i {cm s, m 

o i 1 ' m. ■« < - . . . < ? 

15 Atheto.se iero in lesio >s we t u.ieasurm as pre 



lis>oprotems 

[00141 1 1 >I and HDI were isoi.au d as d scribed (Navab < ? <« (2000) J I ipidRt s 

41 : .1481-1494, and examples herein) after obtaining informed consent from human 

20 * ojj IV) > s ' v " ' 1 15 1 

[0015] ...Si ! vdatedand 

f uiui.eJ o. < -V w v o! ^ <. o d ha o.osvm.o i\s 

tl <o. ht w i v s \ < i r o " mUu 

25 c <, ^ - tern jted a^ 

described previously 3 . 
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mm.h--s>s ;>:-iJ ;?■•<.■ ;>mm km of ape A 4 ndmede peptide? 

except that m some mstances each amino acid in the pepbde was the D-sterecusottier of the 
smno acid. The peptides are based on the . o ^ V A ^ . K x "-\ ''\ \ Vf-K 

s i k-i \ N x> ! ^ <: i m x a s t v :r Am * n, .»*o.;iMtMf 

primary amino add sequence Ae~D»W^K-A-F-Yhi:5-K-V^A-E-K-P-'K--E--A--FNH 2 (SEQ 
ID NOA. also designated 4F) was used m the studies reported A m Peptides synthesized 

< ; > F). Is some cases d ;p cies n o 

10 1 v. \ v o I (aji'J \g v the 

recommendations by the jimmmmtmm\ Liposomes made ' \u i m.i " 

gksmrodd-pdosphocholme tAwnm Poke Lipids. Alabaster, A In wkh ark ui'n !! 
mere .made accords ug to the nmmAwioreris recommendations. Fix tracts ors and detection 
i intact peptides kom nmuse plasma was performed as described by diaxber et at (}.992) 
IS \ 1 > m , ' > o \ mi - > t \ I 

Other Methods 

[500173 'Protein (Navab et at (2000) d UpU Res. 41: 1 4SEI494) and cholesterol 

(Van Lenten eta/. (2001) < < ' » < 103; 2283-2288) content ot lipoproteins and 

x m \ T o! V M k t 
20 ,5 " s , x - 

OHHb: < t 5 I 21 > v > s > s , s I . m> OH! uwt 

1 ! N coi.voo * i ^ I m i ms s 

-v omm '''' t <> 1 < - ■> ! - , e u N i- h 

25 s ! * v , k , j a s 

(Hgoreld B? and decrease LDlmnduced monocyte ehemotactic activity (Figure 22(2. 

} , - t < ws tA com iO ) 

-m < . , , - >\ 

■21- 



[00.1.9] Figure 2 " <fernon&tniie.s that tv. ia <, * e .unburn oi h d ea go 'ge 

e< cecUtheroi leroti esi ns in L'DI ecep? iu! nk on a Western cii< >y791 >o,> 
i v v > \, , f . v . vcn 

O 41 s rot was ?6l± 69 

5 t>>" iltk ! 

groop * >. < M n v i ! k < > ^ 7 

in Mi compacted to 65. 9±9. 2 for the liposome -group and 61. I ±6 3 for < saline group, but 
ihese ddforences did not reach statistics! \ignO:cance. 

[0020 j igu * demo es i - apo I mice given D-4i 

10 d 1 ! > s , h 

v! \\ k M . i . fK 

o ;o no significant difference in ;h, araount of oae/r constaned O: 5 mi/day/moose) 
between the apo F nod nnee recenang no peptide, or those receiving 2.5 oig IF 
IF/eum i o \ u^-otees v o e m s 1 , i 

15 hem f u \< * x n> 

\ n j (Of! n Uh sv koa HO \v , O tiOUt i! 

the apo E null mice tnai received D-4F (4?8±149 nig/dl for mice receiving water without 
peptide, 534±12.3 mg/dl for rake receiving D--4F at 2.5 mg/mouse/day : and 579*4,6 
mg/dl for mice receiving ,1>4F at 5.0 nng/nioose/day). Mean Bl>Loihok*sierol was mildly 
20 HKiC v ! 

l t t. t,X " < , > (it, > t ' > < >Cp ( , \ N J Oik 

u o ' F \ , - ! > v u v ^ I tt n -i o 

> n , i 

IdscoxFon 

25 10021 1 t | s ) i , i , , k 

a v i ? vJ vd m f N tow Fie 
^'moi i « w st. a aead 

30 reach statistical significance. The randies presented here suggest that orally atirnnoivreti 
i nona vi-nOes. ' a torn D usino&. 
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prevention and treatment of atherosclerosis and other chrome inflajs^aiory illnesses feat 
are caused by oxidised lipids, 

[0207J it is understood that the examples and embodiments described herein are 

\n Ihss co> ■> ^vs onn, eoo "• ! ^ - * hpriOeuof 

purview of this apphcaiion and scops of the appended claims. Ail publications, patents, 
arsd patent applications cited herein are hereby incorporated by reference in their entirety 
for all purposes. 



CLAIMS 

Uhaj o dads K 

I. , i i v. -op v ' < v < - v . s« 

fsasd peptide .o ^ , v ,;n ;axxx> ^ . ex^e that 

5 K41LOX i X < 

! ' x V ^ 

' j'l < I) v v ^ 

protects a phospholipid against oddadon by , oxidizing agent; a:nd 
is not ihi D-18A pep h 

10 2. ' 0 X > , <> v 1 V N \ i - > Vs. 

0 - -0. x s 

4. Hip Is d 

.15 ~>nu i 

$iy< p 'in ! >o!a i H up i < ee.xuevdk aax > 0 

O i:\^\d : > i ! 1 0 > O > X \ O 21 I \ ; I 

\a > I V ) >»> - at 1 \ » » u h ^ ' M + ^ >' 
,u x N o ! (Mtn ; M - > <\ > m * - 

20 . uh'*i\}Ici hyAvA \Ia l-^ ix NXi S^mi-nell U hronx rotxxdpbA nyl 

iFmcK4-n^bxir>cn/x Alolxd, -xk< no\X-n.xi « McOBzi), B«J2ytOKy iBdUl Ikjvvj 
B . k o >^ > ' < - ^ \ s iu w 

dia.xocyok![iexyhdenc.ssihyi (Ddc), 2A--dxdioo:dtC;xyi (2 o-DjCI-BzO 2- 

vPhiOO, ', <K , V i i > P 

25 Huuyi^ \>s v ) S . 5 > Xito\>fixxh>^ 

(Bum), dbistoxy (tBsO), uBury; dBa), Acetyl (Aed a benzoyl group, a carbobeuxoxy 
yij h ' N! ! a butyl group, apaxyi group, a hexyi group group, sm& 
Truhuxoacixy; dildv 

•84- 



> 1 k Opt Ov 0 i pC >f d? t Si CO 

*!\iU>i, 0'^: x> X v upied o me emra Mre x - * u so « nd ;r Aexs p " V 
! . ec&dxx rramu 

6. The peptide of claim 1 . wherein all eu&Hioittcric amino aculs are 
5 "D" ammo acids 

'?. The peptide of claim i, wherem seed pepmie has greater- diars about 
<A< airs, < i x <. 

8. s o peptide is. mixed with 

pb a name o 1 eg ; o a I iy acoep l aft; o exeipi er A . 

pK o< <lo- «. v. >m , s i i > <^ iiniN n 

ii). ! , • V llti! v 

selected tram the group consisting ofD-W-L^A^Y-^K-V-A-B-K-L«K-BvVP- (SEQ ID 
NO:2), D"W"F~K--A^y--D-K-V-A--E-Kd^'K -H-A.dx (SEQ 0> NO:3} ; D-Wd,-K-A^Y-i>-:K-¥~ 

! 5 A-B-K-F-K-E-A-F- (SEQ ID NO:4), DAV-F K- A •F-Y-P-K-V-A.-S-K-F^VE-A-F- (SEQ ID 

NO:S D % ? -K 1 Y-.Q~KA F,1 A mK F i I (SI Q H> HQ 6) D W I K V-F-Y-D -K-F-I 
F-K-F-K-F-F-F- (SEQ IT) NO:7), i>-W-F-K-A-j^Y^-KrF^E-K-F-K-E-F-F- (SEQ ID NO:8>, 
U-ftL-KA^M)K\ U'ltkFFF (SEQ 1H XO Q \ FAV-I -k- VFA' D K-v'-F e K- 
f \I \! SEQ 10 NU. 10}, D-\N KAxbX VR-S y 1- x 1 NPQ0>NA;in h 

20 W-L-K-A-FO K-V-,4 KA f S£ ^ - 0 AAA" Yd>K AXF-E-iAF 

K I I i l ^(>t x ! | , ^ v ' x I i K v * p C^'IF, >\ 

: k -\ - \ f > f v \ \ ). r x e v f ->ea «*, so , ^ i v , k \ t \ s ^ \ a t~,\ vk- 
1 f n i'l v K } x s F i n v U.I A'OVMHH 
is. s i n -x is \ t ')V> ~ 1 *\ i k n s x >k V - \ 

25 P--E- (SEQ ID AO S ^ AdAA- iAFAAf SEQ 1DNO;20), A-FY4A 

k VAAAAAAAA A- (SEQ IV NOAU A-F-Y D K-Y-A-E K-F- K-F-A-F- (SEQ 0.) NO:22) ; 
\ s Y > K v E-K S I ABA'-IAEAl E-K -F-K-E-F-F- (SEQ b 

NO v ^ k > S \ { I SUQDNOAA ^ S - V i F-AA 
n ^u>xo2o > x A v-^^x KLx-<nQLA-CA AA-b-KV-i-F-K-F 

30 \ f " < I I > x f f HAA.. kll Ax : x \A'XKA- 
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E-K AE2 EQ FONDA* OA x K i E SHQ0>NO:3i 

H k * v k k (SBQ ED NO: 32), \ HM o 'jM t s[y D 

N0.33), A"F-Y»D-K-V-A-E-K-L>K-B-F-F- (SEQ ID N0A4), A-F-Y-D-K-V-F-E-K-F-K-E-A-F- 
SEQ ID NO:35), A-F-Y-D-K-V-I k! ' S 0 NO WKAAA-E-K-F 

5 \ v F-fSEQSPN v ^ . v ! x f - ? H Q ID SO >8 D-A-L-J Ai 

k \ i k S \ ^ 0 S N x-. > 'A 5 ' ^\,n\ F F t 

(SBQ fi> NO:40) 5 D-W4F-K-A-F-Y-E-K ~> ASQ ID NO:4l ), BAY -I xL 

\ ' \ \ k I. . k i ^ .^i'Dv.i 1 ) i-wk Atvryv \ r k ' k-i vr- 

(SBQ ID NO;43), B-W-F-K-A-F-Y-B-K-V-A-E-K-L-K-B-F-F- (SBQ ID NO:44) ; E~W»L-K~A-F~ 
10 I ^ s I ^ D DV)4^ '\ I m ^ t \ is ! f v« 

ID NO E^F Y> F-K Dl Y2 i-F-F-I AIAkA -4 SEQ i'i> N0;4?) DO L FAA^ * D- 
W \ I Kt-K V A g iD \o K ' i ,v- \\ \! \ ^ \! ki KFA W (SBQ 
ID NODS). D-F-W-K-A-WAf4>K-V-A«4.-K^Y--W- (SEQ ID NO'50), B-F-W-K-A-W-Y- 
B-KA'-A-E-K-L-K-B-W-W- (SEQ ID NQ:51 f. D-K-L-K -A-F- Y 4>4DV-E~EA¥~A~F k AAA~F- 
15 (SBQ ID N0A2), D \ A U H) H \ 1' ' 1 k r t i (SBQ .ID NO: 53), \ I k A **• 
Y- F- k • V -F-B-W- A- K -E-A-F- (SEQ ID NO:54>, B>K.W-K-A-V-Y~B«-A-B-A^K-E-F-L- 
(SEQ ID NO:55> ; DAV4.^A-FA^I>K«F-A-E-K«-E-A--Y. (SBQ ID NO:.56) > B-K-W-K-A- 
X \ J K > \ F \ F n b s I (SBQ ID NO:5?>, i)W K^i WiKVl K-Ml 
(SEQ ID N0;S8), B-W-L-K-A^V-Y«»V-F>K«L-K-EW (SEQ ID NO 59). D-W-B-B.-A-F- 
20 Y-D-KD v&K k -E-A-F SFQIDNO;60) EAY4 R-A-.I \ v4 S-E-A-F- 

(SBQ ID N0:61), D-WAAAA F Y-D R V A E--K-L K-F A-F (SEQ FD NO:62), EAY-EADA, 
HID /-A ^K'l^V'" >M „ \1F. \'\F 

(FAQED N0A4} J ? i B-B-L-K-B-A-FASi v >] >N 6 D-W-|.,k-A 

\ D-k \ \ i k- -i' > '* . ^ n tv> 1 v \ x { \ - K V A r k I 8 1 A F 
25 i'SEQ ID NQ:67), i:s.AV4,-K-A-FD-D3"iA, ; -A,E-R4 ,-K-E-A-F- (SEQ I'D NO:68>, IDA?-DAOA- 
i \ r i- V vLRU^ f.D AEQiD YAHOO .n\ ^> ^rVPFV \FK-UHD- 
(SEQ ID NO:70), iVD ^ D kM M\ \) (SEQ ID NO:? I), 1>A k \ 
Y-D-R-V-A k-D-k ^-F- (SEQ ID NX 2),l < FAOIAR A YEAOL-K-E-A-I 
(SEQ ID NOOS.h DAY r -K-A FA' D-kA vr -DE R-F-A-F- :SFQ ID NO AD. b- A A ADA- 
S' 0 FA F-Y - A-B K T -2 1 F w ( iAYO t A R-A-F-Y-D-K-Y-A-K-K K-E-A-F- 
(SBQIDNO-76},.! W,l R \4 I',t f s p DA 1-1 U (SBQ ID NO 7), D-W-I K \-F- 
\!)K\-A.LKi-KI \,l;i'V,v K \ i kL^. D (SBQ ID N0:7S), 

DAY K-A -FA M-DV-A -E-K <-E-F-F ; P ; .D- A-i -k-A F N ! D-k x A A k I K B-F ! (SF.Q 
-86- 



\ NO > ^VK^ilUv , v - \ r - i v a ^ ) k \ \UI 

> , ^ K \ N! i\s ! x <s I ! 

O E-\ K-H-A-F (SEQ NChSi M\ I M ^ ). v-E-.4-F,K P-L-P-D-K 
% K^WDlil-Mf'.hl m^'\C I) i ^ 1 K"~A \ lM v \ P 4iK 
5 .^IF.'W. UNJAllt (SEQ fl> NO: 83), >^!U^>M- 

i \ ^ -v v 5 n v J' JX\ } O ^ ^ N ^ ! V t \ f f dU P 

NO:85). 

I I . Tl - ex the ao o 

10 acid sequence of SEQ ID NO:5 (F4). 

12. , \ v o ' , d - -} > 

acids; am "D" an;; no acids. 

13, >. < s V > s \ ^ , t i 
composes a protecting group coupled to the mi or cardoxyl I ims 

15 14. rhc peptide of claim 1 ? wherein saMpep 

protecting group emptied to ^ amino temrmmi t said amino terminal promoting groop 
! a protecting group selected from (he group consisting of a benzoyl group, an acetyl, a 
^ i ! op i i >■ sm 1 i n ■> a >e ^ 

15. The peptide of mi 13, wherein said peptide comprises t 

group is an amide. 

16. i l > * > r >i't i 
first protecting group coupled m ihc amino lemdrms and a second protecting group 
coupled to the carboxy! a n'oinus. 

.25 17. rhe peptide of claim h t comps ses 

a first protecting group coupled m the amino terminus wherein said 
p o> v i pu* \a n hen o\! 

0 a" i > N ^ v ! i ! ti 1 

_ ! . XSf 5 
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> u hkh > u ! a tk, i >ox] en , 

carboxy! el pro, of em group is an amide. 

18. Id f f ' M w 1 i v. v ! ■) !K > >m 

I 

5 19. > , > ^ 

HFETE, HOD'E, and HETE. 

20. 'Me peptide of Moo. L where:?, said phospholipid, u: selected from 
the < \ p s s of - s v v , 

10 (PAPC) steamyW-amc! si iyce? 3-ph pho I ae (SAPC)), Mt; y 

M . , , v - - - ■> (SAFE). 

:■]. ■> ! * ' 1 \ 

symptom ot atherosclerosis, wherein s ^ ^ r , eomprises a peptide . is a human 
apo AA peptide or an analogue of a human apo A-l peptide wberefc said peptide has a ft* 
i;5 1 1 group attached to n ammo t nu , aod a second proteetrag group attached to a 

carboxyl temienai aM. further mherem said peptide comprises a plurality > o . acid 
residues, 

22. v composition of chum 21 , ohemia said first prelecting group 

and said second protecting goxrp ate tndependectiy selected f rom the group coosisung of 
20 an acetyl, amide, 3 to 20 carbon alky I groups. Fmoe. oboe. 9-? iuorencaceiyl group, 1- 

hen „ v\ t > 1 \ v <^ j < j ele - » t o * 

lM*)2 n.' ov> door cY iKX'/-tid - Mm Memoim.e 2- sulphonyl 

V , f, | < , < . , > e \di M s \i sS > o 

25 sulphonyl (Free), i «< h - (MeBM, 4- ounhoaybentM eM-OBed), Benxyioxy 
v o ^ N . i > ^ ^ ^ ( \ % | 

2d dome,-, Mm idermM > (Dde) 6-di hlorobe? 2MDd mild 

c\l iZ oi ,' < x v- 2 Bo /c 

{ \ l c % %o mO < 

30 >'oi ^ t >M B > i , e . h 
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a .t p < p \> ! l « \ I j " •> s if f uo t *. 

xifluoroacivi) Fv 

23. a si ni'^KVii 

an acetyl. 

.5 s . The composition of < 2 1 , wlsereoi said second ^ ^ >o group 

is an amide. 

eaandomenc amino adds cooipiaamg said, peptide are .0 ammo acids, 

26. v s i u ) ><vd 
10 ce.mponaog said peptide arc D amino aoais. 

27. i •> v ^ s Midu 
comprises a -\ < o ... t d \ acceptable excipienp 

syllable for oral adnniasO'aOo!;. 

•I-S 29. The composition of claim 27, wherem said excipierir is an excipient 

susi hit a a mpan. n 

30. a , s < <. ^ v ' v . p ^ u 
phosp i ox 1 o p - \ . 

3 1 . The » »no of idaun 30 : . wherein - oxidizing agent ss 
20 ^ ^ ' * Mb u lY^nil 

H.PODE, HPE'TB, MODE, and BETE, 

32. The cosaposidoyi of claim 30. a haicia said phospholipid is selected 
from the gseup consisting of i •> i * i 

F U < Nt. o N 3 * n v x v ! - x p. s maroyb 

25 : at Und^a n(» >• i n > . a \db 

-89- 



33. \ method « , , > ■? - p N i athexoseie-rosis 
e< ? us £ n f ! s > nr < 1 * 

t v s \ g* ue Kit 

;<mge* - length s < 10 to 50 ^o nu ,u bd, 
5 vOn. s - ^ i \ 

! s i o ; ^ v 
protects a phospholipid against oxidation by an >. 1 > agent; and 

- ' \ > I ; vt N i - 

34. o < »t , «p 
10 orally administering < , pqdals . 

35. 1 1 \ \ v <.n i n ! ^sr mmai 
da.ga vo e o s f - 5 ^a 

36. f\o stv!)o ,! <J i > o noK 1 ^ <io ><gv s n s a nnoiil 
damaosed as ai ask i > <. j •> 

IS: 37. The method of claim 33, wherein said mammal, is a human. 

38. Ihe method of claim 33 whei dm I is hum 

mammal. 

39. hoivWiu <. J. iv,<-ti i 
p 00 cdog an up ouplecmo die amis c , I ' s > 

20 40. Tm i v. ,< o i s < . > i v i i 

projecting group selected from the gronp oosa.adng of acetyl arnnia 3 so 20 carboys alley! 
<« | > > > v. Ms 

S NN in 

\ i , i I >C > s X ' r i a s 

25 s \ V v ^ X , 1 ! M 

i a )OX> > i I ^ i n\ ! i t o , U : 7 ; 8-pe jthyl ch.romaa-6-sulphoTiyl 

>moh i ; a - Mt 13 » i v , N , s >\ B 

t „ > \ MS t 



d!axooyclohexyik1ene)ethyl (Dde), 2,6-dfchloTObeazy! (2,6~D10~IM), 2- 
! < \-< ->■>- ! 2 ^ -7! 2 ^ Ao N v,m> " , 

> i > ! i ^ > A " t v 

(Bum), i-butoxy (tBuOA t-Buty! (tBu), Acetyl (Ac), a benzoyl group, a carbobeozoxy 
5 gio p, a prop > he>; > group, and 

tnfluoroaeetyl (TFA). 

41, 1 A N ) , < Q \ , s pv 
i ^ t kK i ! v f ! >. . i <. * rn v n no p 

. of plo< io c <. ) m s 

10 42, ' ) t ^ ' 

43. h , .. • ... - .-, ■ : 

44. 7„x L * 

45. The method of claim s t s s j c f \ 
acid «;qoecce selected Aom Ae group comAoog \\ i - 1 1 » K \ M \ * -\ 
\1 (SBQIDNOA >A Y4>-K-V-A-H-K \ \ SEQ ID W 14 4. k 
,\r\;k\ \ r \ S* K !; \ l 4i4 \U - S > A 1 -k A i Y-P-k \ -A 4 1-vK A-f 

213 EQ!D * > > l i \ » N v s i F-K 4! Q ID ADA), D-W--L-K-A-FA 
!)ki Fkf F^A ^FQ \< "UV^t^ > ,\ t s-IA i ; M Q ' ^ 
M H ^ K \ i > \ n , v " M s QMi\0*« > V I \ * 

!k -14 '4 (SEQ IP NO: 10}, D-VV ' 4- \ v N 1 f ,\ \ 1 ' k ) K-B-F-F- (SBQ Wi 
yo- , \ -k- W V 0 K V-A AN -F-kAl-F F- (SFQ £A U\t t>A\ V. aI'-i 0 K 

25 V -F-E-K -F4A E A A- \ SBQ 04 NO: 1 3 !„ E - A E-K-F--K A-T (SEQ I 

L A I K \ i-lA \ \ „~.v > K v \ b SEy D\oi^LMK\A 1 - 
\ A v K r i A A<2 " * \ N 1' .Ml kl \ M lS iQ|! 

NO: IT), E ^ K v4 t A k \ t k- ! -f (SEQ. ID m Si -W-L-K-AW D-K- 
4 v \ . ^4 x 4 .'SEQ ID NO. 4 ^A A\A\AJ A (SEQ ID 

30 NOA04, A-F-y -D-K- v -A S-KAAC -B-A-F- (SEQ ID NO:2l) s AA--¥A)«k.A f -A-.E-.kA4k~E-AA ! -- 
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^CMiV ,, > n > I- )li> \ ) ^IKi ! 

K V i ; E (SEQ .ED NO:24) } \ ; X- i>-K -c4 -A { K F -F ^ (SBQ 1I> NO:25}, A-F-Y-D-K-V- 
Vl» v K! <AQ F N " \ AO » . Fl AAF \0 27 A 

AD KA !A K . .A V ; S.'MiAs.A 4 X , 1A \ , ^ . t \ i , D U» 
5 NO:29) ! A N * " * v I i J (SFQ ID NO:30.k » ^ M i . K > ) 

(SEQ ID N0:31} : > \ » J t v s AEQ ID NO:32}„ \ M\1 \H(! 

k) \m 1 K> ^ « x * . \ \ i i 40 J \(^ j* <. x \ ^ 

irK'^x-M ^QRA^^ {» \ \ I o x > A 

Y-D-K-V-A-E-K-F^K-E-F-F- (SEQ ID N0.3?}. A~F-Y^-KA'»F-E-.K--F--R--E-F-P- (SEQ ID 

10 N0:3$}> D W-L k-AA Y-D KAA VAk 1. FAA f • (SEQ ID NO:39) s 1M"\ F-K- A -F - V-F-K- 
\ 1 K 5 F T ^ (SEQ ID NO;40), ) U \ U !■ 1 ] H 1 H (SEQ ID 
NO:4 } E-W-L K-Al - Y E-E -V ■ A-F-F ■j., K E-A-L- (SFQ ID NOD 2). B-WA-KAA Y-E-K- 
X -U Ki k. M M<il>No4^1.W I K A-E-Y' b K-V A-l-K 1 I H <,SFQ ID 
NO-.44), E- W -L-K-A-F-Y -E-K -V -F-E-K-.F-K -E-F-F- (SEQ ID NO.45), 'E-W-L-K-A-FA-E-K-F- 

15 FIAH-K'l .-r AcQ ID N0.4oF F l A f K A FA' F KA -V F K-t -K F-F-* - AFQ ID 

NO:47), D -F-L-K- A-W-Y-D-K -V- A -E -K- L- K -E ■ A- W- (SEQ Ti> NO-.4SY H-F>E-K-AAVA"-E-K- 
V-A-E<IC-L.K-E«AAV. (SBQ ID NQA9.K D.FAV.K-A-W-V»D..K^A-E.K"I,-K»E-WA\?. (SBQ 
ID NO:50), E-FAV-K--A, WA-*«A-A^E-K^«A¥-W~ (SEQ ID NO:51 >, D-K-L-K-A-FA'- 
.D-KA-'-F-E-W-A-K-H-A-F- i'SEQ ID NO;52), i^K-W-K-A-V- Y-D-K-F-A-E-A -F-K, E- F E- 

20 A Q 1 » \0 - D I v f -\ A 5 ^A i H \ f x ^ t>^ i^i ^ A I \ 

v \ I AE-A FA SEQ A) AAA \ 1 F-A-E-I 1 ! \ s 

SFQ A V 4 t\\\ 1A A i A \ Ah. f 1 Q QiDV> ^ > 1 A ! K \ 

\ v OA A ! -k i -k ! P r A-Q 1 * NO 5 A ? A ! K S F V VA V. V-F K I AAA F- 
(SEQ IT) NO:5A' v FAAEAA-FA'AAv V A-F-kA-K-EA-F- (SFQ ID NO60), E-W--TAR-A-- 

25 FA -B-K A"- A-E-K-L-K-E- A A- (SEQ ID N0.6D, D~AEK-AE-A)-R-\A-EAFKAA>- 
>^>\A N<1{ '> iF^ K-A--F--Y-E~RA f --A-E-K~E"K-E--A-F~ (SEQ ID NO-63) V K'-A 

AFQ U NO <A) D F- tlx A-I A,s K-',\ F k [ RLA, • >SI Q F 4 NO KO AU k A 
F-Y -E-K -V ■•A-E-X-LAAFAAO'SEQ ID NO:6'7), D - W -LA AAF- V -D -RA - A AFIALAAE A A~ 
30 (SBQIDNO:(E , A>x\! 5 HAA >~L ,\ ^ \-t SEQ ID NO:69), D-W-I IAA-F- 
\ f > 1 A vVf I a I ^ .. Af'.J U • > > ''A F-A ! R-A-FA-EA' \ \ i k ' \ EA-F- 
SKQ ID NO: 7 1 >. D-^ k \ St-V-A i A \ SEQ I NQA2 I A? FA 
A" V X \ F I I ; \ > ^ n AA-;4!A\,vf !\A \ p 
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* i ^OMV I x \ ^ . 11 T ^ n " c N ^ L \ M 

Y-.D-K \ A l- R { -K T \ I -:>EQ r \C "V { \ t K A i < \ A-E-R 1 I ,A-F 

^ q jn \\$ 77) >)\vi ,v \ mm > \ " k - k - \ k i < u ur<v \ T 

{ v-5 \ T 'V I NN < ^ " ^ O x v * \ I JL > 1 * U 

nwt 1 \ - 5 I * ,v \ K 1 K i: K h «Si Q V N<> SO! K \ } \ V> \ v r ~ w 

\ t \; w \ n k \ i x 
M^n^ki v v > -v-d-k-f-a-e ,\-r-K,F f ? -.sf.q i mi ' ^ 

10 ID NO;S3), D \\ t k V A -\ H k V * k J v m ? T> W : k k kV ^ H k V ^ I -K 
fcH'l^Hi IV v ^ v 1 k ) , I V k \\ } si ^ UK 

Vi K 1 k * 1 I 

46. I i i 1- ! x x < k 

v. S ' * ' ! 

.15 47. 1 s h$t ho< 1 <i " ^ <. v > iTm^t,?a 

48. The mUnO o auk v e > <, < moi. . f u< a 
p-Krocnrg v , u\n e \jp < <,t,kUl n ku wUcten 

ranges fmm I to 20, and an am|<fe. 

20 } <- K !UU! v x > ^ \ 

! i. - ■ i!~ " i , : 

50. rhsmcti , < - ^ s \ s <v ? « - < k» t 

k x > n ! >! 

25 BP1 ili', IrODI: ak lETfc 

51. i\ \\\ ^ 1 - a 

lav.^v ^^1 - «K ^ - (PArC) ; 1 x v os ! > wO'io^ sr 
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v N , v \ \ \ i N x \]-2 uuJon > o>, 

i <V\ o e \ \ Y 

u ' ' ! 0 ^ '< - \ 0 0 

5 peptide that is a human gpo \ peptide or an analogue of a en apo A-T peptide 

! j ! ' lt« iPJ t 

lv .< ,d x\-g r v ens said peel id* 

t s v> i„s dues, 

53. Tee rnmbod of eduffi 7d, wherein said organism is an organism 

54. Tee method of m ^ -wherein - i , . . s " sa an organism 
diagnosed as i risk far edmn oe'lerosis. 

55. The method of claim 74, wherein said organism is a humam 

56. The v > d i > whennn < o go.uis.io . i> S.wn 

13 mammal. 

57. fhe method of claim 74, wh* ? t >ap and 
said second pretexting group are mdepeudendy selected from the group m to ' of an 

jpl OH OU iki irfMi mr f <ind<nunu. 

58. v eo ^ i* > 1 s »7 

20 acetyl. 

59. , v nM f * e t ■> ^ < 

amide. 

60. , v . > 

comprises a oh ,o a o s o 0 acceptable 

25. hi, I ho v. 5 > - , p, 

suitable for oral em m 

94 
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Dee ^ - K ■ 

>10s( \> -j \ A', a- ! ^ ! ^ - v 

63, The method of claim 62, svheiAa said oxidising agentis selected 
::H : . ^AAF . -sJir !e 

1 N Xs \ ) K V 1 v y 

the group consisting of * > N s - < F < » v s 

* xR i 1 i x s I N VP( f< i > 

2-^rachidony1">n^g;ycero-3-phosphorykthanoiMnsne (SAPB).. 



cooH>n;;:ii;g u container eoAaseaag a pepuue Aat: 

i i n ( > i > t 0^ 

- omA'-; s A d u oho 
o s i -e^ J la-, otK T 

is sot the 1B-A peptide. 
66 I he kit of . a ro < - * u; s< s a peptide 

; u,u» (Vj v , - U - t\ MAM«vf n-V-l-k \ , l!) 

K-V-A-E-K-L-K U S J i»NO UMV-f k A-M-U-K \ wAKFK > I «LQ TO 
NO:3), DAy..r,.K:.A.f .Y.r>.K;.V.A-£ K F K d A F (SEQ IT.) NO:4), D-W--F--K-A--F-Y-&-K.-V- 
A-i: K P-K-H-A-F- iSoQIDNOA), DWd ,-K-A F- Y D -KA ~F-FeKF-iv-F J- V (SHQ 0.) 
V) m 0\Y.|.^4-FD-K!"rrkFK!-rP (SBQ H> NO:?}, D-W -FA -F-YJ)-K-fF 
i x" f >rol)d' .j 1 , [AA-F-YdXKYAAE-Kd.-KA i m.i<> ID FO:9 s 
,i\Uk\IU> A i f * -\ ~ I sH N !H\ N ds >V? \ \) "i 1WA -F-L 

- ! t t n 1 ! A \n ! i "* lk\ > s Uf> 1 M ^ Vd ' v 
At \ r i > ) s i *■ \ " N n> - * N ^v\-!-i K-i 

k * \ . K> ID M i A I A\ d -K- V 1 < dVKAAVr-KA > \A s A {MM- K- 
?U\AD V-A-BA k-i I (SEQ ID NO: 16), E~W-L-K-A-F-Y-D-.K-V-F-.E-K-? 
F i \ '\Adl' 1 * 1 K \ ! i T> \ \ T t \ I \ t M»th 

K~A-P-Y~D-K-\ K-E -) S\ Q D NO A 1 V, L-K-A-P-Y-D K \ E-K-F-K 
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f I E FAX .M ^ X - > . x i V S. QIDSP 1 YDE V ^ 

I ix ) I \ 5 (SEQ ID NO: 22), .ri oK\ v iSEQ ID NO:23), A-F-Y- 

B-K-F-F-E-K-F-K-B-F-F- (SEQ ID NO. 2-0 A F-Y-D x f-F-F K f -KASF-F- (SEQ ID NO:25 >, 

\ 1 \ D x v w \ > * < ^ i V D M>MIMIMI^U 

5 NO:2? ), A-F-Y-D-K-V-F-E-K-F-K'B-A-F- (SEQ ID NCF28), A-.F-Y-O-K- V-FF-K-F-K-F-F-I- 

(SEQ ID NO:29.K A -F-Y-D -K - V -A-E 4x -P-K-E-F-P- {SEQ ID NO: 30), K-A-F-Y-.D-K-V-F-B-K- 

I x-E-1 SEQ ID NO FA x^ v-F-K SEQ ll>NO:32), AAAAD--R.A 

^, \ ^OPV" \^D^ \-x M M Q ID \i *M\ \ 

) A x * } x-F-K-i ! NOA5 ") K I Fix I «SEQ ID 

10 V> Am uM't \ u ^ x , ,\ > ^ I x J .MI 

„M fN M A >\ i x x x \ I v 1 ' A! ^UMIAO »«> *A LM 

F ) E K V A-E-K,i M E P (SEQ ID N< > M? D W P K 4 F-Y I K F P-I K f -K E-I >'- 

(SEQ ID NO D , \\-| k- \ I Y F-k-\ A B k-L k F -\-L- (SEQ 0) NO: 42). F-W-E K A, 

F-Y-S-K-V-A-E-K L-K-E-A-F- (SBQ FD NO:43}« E-W-PK-A-P A-E-K-V-A-E-K-L-K'-E-F-F.. 

15 (SEQ TD NO.-44), F.-W--L-.K-A"F-Y--E-K--V-F-E-K-F-K'-E-F^F- (SFQ FA NO:45), B-W-L-K-A-F- 

MM-4v-E-FF- (SEQ ID NOA6Y E-W-F-K-A-F- Y-F^K-F-F-E-K-F-K-l^FF- (SHQ 

ID NO FA D FYL-lx-A W A D kA >\ F K 1 v-E-A * (SEQ IP NO:48), F.-E-L--} A \\ ^ 

E-K-V-A-E-K-L-K-E-A-W.. ($BQ ID NO:49), D-F-W-K-A-W-Y-D-«-V.A-E-K-L-KAAW-W- 

W-K:~A-W-Y43~K^ AKI E-W-^f SEQ ID NO 51} S D-K-1 k-A 

20 F \ D K-V F FAY \ K M StA> ID \'0 ^2 • D-K A K- AY \ D k F A 1 A IF F F I 

SI Q I > V> A k I k A FrK\tnMk4 U i^Finn^A (v^A, \ 

\ I 1 x Ml 'f ^,0 D -x % * ^ x I VI M 

("SEQ IDKO:3< MMAA-Y-Y-B-KAAAE-A MAI (SEQ ID n'O 57) > A k-A 

V VP a \ x I k 1 { ' NFQFiND^) B A I Tx ,\ I \ > *~ \ V [ h I K K F-t 

25 (SEQ ID MO:59) ( D-WA-E-.Y-P- YAO-KA -A-E-K-L-K-E M - (SEQ ID NO At A E-W-L-R-A- 

PA Ak-VA x I A f - (SEQ ID X( >ok .D-W-L-k-A-F-Y-D-R- V -A-H-k-L-K-E-A-F- 

SiO ! NOA2.S % x I ~M ^ x T x (SFQ ID \Ot >) D-W-F-K-AA- 

Y-D-K-V-A-E-R A-K-E-AA- (SEQ ID NO:64), * I k \ i * k \ ^ S x } \ " 

t 1Q D 4 JF D 1- ^ x ^A" N ^ I^LixV 

30 F-Y-E-K-Y-A-E-k-L-R-e-A-F- (SEQ IDNO-6?!. DAVL-K--A-F-Y-D-R- Y-A-E-IFL-K-E-A-F- 

xl > x ) ^x -1-V(^\ vEFA ^ : A" ) > \ ■» 1 UK \ l 

"F - D- k ■ S vLKLA \ i 1> x i 7 0 E-Y'-E-F./v-F- Y-E-k - \ V F x ( \ T 

(SEQ P NO:?]). M V I k s ^ > A V A I k I Ix I \ I (SEQ ID NO:72), , R 
-96- 



\ l\ \ > l l x I 4 r i \ >. e ; t'MVp ^ < k ^ j_ F k „ * " 
{SEQIDNO-.74),B--W-.l \ s. f VE-R-L-R-H F OSEQIDNO >), 1>W-L-R-A-I 
^ is v * R 1 C x 1 M o \ 1 ' i k ^ i x * k v 

(SEQ S3 NO:77), " A * k \ J s < \ \ > c s\ N \ > \ ' ;Td ! x\ ^ \ t \ i« ' ^ K h 
5 K-L-K-E-A-F (SEQ © NO:78), D-A¥-L--K-A-F-Y~D-KA^A-B-K4^K-E-F^D^L-K-A4- 
\ !)k\-A^vl-K ^FQii>;xO^!/^v\ t ^ \e~\ ) k \' \ F k I ,vFA-h? 

B-W F-K V-F-X D K X s F k 1 K-F cd (SEQ I.D NO: 80) D-K-L-K « X D-KA E-W- 
V k 1 \ 1 1 n \ K v N fd < > x c K8FO 'D >U i D k W-K-A \'~\ 
F-K F VF \ F-n <x x d -s \-\ * * r \t I -MHW ' 1« 

10 W F K \ 1 V F k V -\ F ) F s\ F~ \ I- P >v X -s - t \ >* \ k} Ki \<JSFp 
m NO:83)< D-W-L-K-A-F-V-Y-D-K-V-F-K-L-K E-F-F-P-D-W-L-K-^-F-VAMVK-Y.F-K-E-K- 
Kl- F (ST\* 10 Nt> ^ W Fk> U n. h IM'-D-W F K A P X h-K F 

A-H«*F-F (SEQ ID NO.85). 

67. The kit ox ' m 65, wherein ; enantiomeric aroirio acids 
15 comprising said peptide are D armno acids, 

68. Tl e ! m > said p< pud. 1 ed with s 
[s ar? aceu! r u ! , s ) ton 

69. l\h! «.'<JTl <^ < UlUlu ! 'Us oj oul 

ad h><. t J e : 

20 70. ! <. ' , MP vT« 

veachnsg The ess of said peptide for a each orating one osrnaeeu syrnpioms of atherosclerosis. 

?1 . A leu for ameliorating a symptorn of atherosclerosis, said ku' 
>. > »> , > vr-istkuotuh.t 
ameliorates a symptom of atherosclerosis, teherem said composition comprises a peptide 
25 ^ < % %>\*v. "> v\d 

peptide has a first protecting group attached to > ammo te t and a second protecting 
group a t d A to a c-arboxyl terminal and further wherein said f pt Oe comprises a 
plurality of D raoloo acid residues. 



i i t i i u i \ v i b om m imn dosage k a nl t a 

7< fjC i ! >. uifipijs f 

teaching the ass of said peptide- for aniefanabng oae or .more symptoms of akeroseierosis, 

74. A method of , ■- , to or preventing a coronary complication 
associated with an acute phase response io an mfiamm&Uoa in a .manunag w!»n said 
coronary j > is a symptom of abnrosokrosn, said, method compnsmg 

admimstermg to a mauuma having said acute phase response, or at risk for said acute 

^ 1 v < , » < 5 > , i s >, * \ 

7k i v method of claim 74, whore said -a ! ■) is by a .roase 

selected bom the group consisting of rash aemimstrahoo, nasai admin: smat-on, rectal 
admm.ae.ratioru mrrapeniorrea; injection, and intravascular i rejection, subcutaneous 

i. ' , v 1 U ) k S v h <A 

76. The method of dams 74, whereir? said polypeptide is administered 
u coi lb a tio with o a \ 

77. The method of claim 74, wherein said polypeptide is provided as a 
aan formobum m a pin- ncc cm ; v , . - - ' i 

1 K it hv d O < ^ ! i I ( 

m o s ^ i - « >\ ^ < ^ „ 

^ .. . - -a> , ; 

, < i t v - C C <i h \ 

> : s;ac-aa l- \k mmhcmX oeo oc-b.ae.adci-.: danm-ohm. poho«er-m: m \ k ktm 
) ) te ^ . v < v <x ' 

snd AIDS, polymyalgia rheumatica, polyarteritis nodosa, sckrodemaa, ,\ m, 
pulmonary fibrosis, chronic obstructive pu'imonary disease, \s >. i Disease, AIDS, 
coronary calcification, am aortic stenosis, osteoporosis, and eheuioatoni arthritis. 

n v I i 1 x ,r 

nOiccan.c-.g 5 x w\ i u ( <<. •> >e> , a ■ acm >to .mm e-soagof 

48- 



H S 5 <ao.c?<>4r 



bacterial n em on a vital .!( a fungal infection, n >> jm transplant a wound, 

ipn ! m<. com 3 a sv ^is o. \ ol 

formation.. 

\r i o « 

5 associated with an acme phase response to an uintnranadon m a mainxnal wherein said 
coronary coycphcanon is a symptom of atherosclerosis;, ssat method comprising: 

assaying a mammal for an acute phase proiem (API 5 } level 
indicative of an acute phase response or a significant s of an acute phase response; and. 

i \ v ! i ! v s ^ m i " ^ 

10 t\ H s t v. ! s » < 

20, 

82. tec > i W o, ec \ v « cm an „ v! v k hn x jkint s \IVs i 
posiive APR selector on ? consisting of s » n ?o ! ■> c rear e pi > c r 

semrr s. w 

15 complement proteno C5 emopiemeiO protein, 0:9 complement protein, B complement 
in 1 t )ito£ > 50 o:l 

f i \ n * i s v i oc2 ni i n heparin eofactor K, plasminogen 

..eovamrnH >,< ^ < ^vpeo^nJe 
. <fisarauuse tl-acid giycop eh haeme oxygenase nrannosc > t & s, leukocyte 
20 0 1 g gaowk 

Sic . v ^ t P^ 

a negative APR selected from line group cc-nassimg of albumin, preaibnnnn, .',1m. 

1 > _ I S > „ S , I i hi^iM)^ 



25 
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I AigllK-- 

1 0 5 * ~- - " - 

<130> 4O7T-911220PC 

•A150> iJS 09/83C,. 
<1SX> 200X-Q&-2S 

<1S0> US 09/645,454 
<1AX> 200Q--SS-24 

<2X3> Artificial 

v - syaUeetdo - ee-:c:ceAine>v:. A peptide 

<40Q> 1 

T:xp Isv's; Ala PA; Tvr Asn i-.yr. Val Aia Glu Ays Asu Ays tAla 

£ S 10 13 



<2il.> IS 

<2!2> PRT ^ 

<22G> 

f22A> sya;: h.«!:ic or s , f A peptide 

<40O> 2 

p,s:f rxo Be hs % sp Ai <?a Ma ys i'S Giu 

:X 5 10 IS 



<210> 5 

AAA > 18 

<2AA> ART 

<2l~&> Artificial 

<220> 

AAA-- Byn.AistAc or recx;AbA;eet class A peptide 



rp Ahs Ays. Ala Phe Tyr Asp Ays V?A. Ala CAus Ays Aei; Ays OIu 



<21Q> 4 

<211> 18 

<AI2> PAT 

<2i3> Ar;:ir:ici«l 

<320> 

<12A> pyrAAstAc or jrecc«bi»ax;t class A peptide 

<400> 4 

Asp AYp % 1- v Ayr Ivy Av; S Val Ais cAA-i < AAs Ays n 



<210> S 

<-.2XX> IS 

<212> PAT 

•::113> Artificial 



<223> ;syccAat;iC or rsccsab i.nasvc: cla;s« .«. peptide 



As.v Tro PAe Avs Als Phe Tvr Asp Avs Val Ala Glu Ay;; ?Ae. Ays Glu 

1 • ' ' '' 5 '■' 10 IS 

AX:; PAe 



<213> Artificial 
<220» 

;y;;i:hel:;.c i c ' 1 a rs s A p c p t :; d 

As;:> > L< Ays Ala PA<s yx - >- , Phe Glu Lyg ?hs ys «A; 

A ;S iff is 



W0 152/ 1592 3 



I'll ^ : -A> 



Asp Trp Lew Aya Ala Phs Ayr Asp Ays; Aha Pb.e Glx; Ays: Pho Ays; Glu 



or. ,v, 'I"T i AA^as A ps.-yc.iAe 



: Ays; Ala PAe Ayr Asp Aps Phe Phe Al n Ays Aha Ays P.As. 



<22Q> 

<22:i> «yx:thetic or rvzosibiiistsxt sA-ss.s A pap-: ids; 
«400» S 

As» Trs Ps\; Ays /Ala Ph« Ayr Asp Ays VAa Ala PA.*-. Ays Leu Ays OA; 

1 S X0 LS 

AAe PAe 



<21Q> - 10 

ArciAAlc 

> syrith'istic or recombinant class A peptide 
<40(A. IS 

Aso T.pp Ay; Ay:> Ala Phs Ays; -Vp: Ay.j VsA PA-s.- Glu Ays PA-:; Lya -:P'i 

i " s m is 



W0 1592 3 



<2i3> Artificial 

<223> synthetic or recc-mtdnarit class A peptide 
<40(j> II 

sap n \> ' " 1 ' « - " " ' «i« 

% s xo is 



<210> 12 
<:;!■:.■:■ 18 
<21Z> PR'S 



•".223-- syntactic or r«r<:o;nbi?a;i;; ci.ass a pspti.de 

kao Tr» Pou la-fs Ala i-'he TVr A;; .:■ V..ys Vai Ala Ola Xys X%e Lys O.U; 

i " ' 5 10 3.5 



<2.U> 13 

cSX3» Art if i.cisi 

, a t - ' i - X ^ - * 

<400> X3 

Asp , ■> L-r* Pya Ala Phe > Asp ' Val -.'he Glu P/s Pile P <3lxi 



<212> PR? 

<:213> Artificial 



y/i;t.ha ; josco; J.iasnt class A pep els 



i " s io : 

Ala She 

-4- 



W0(S2/!5923 



haAA:: or reco^biT^i^t cl&3:> A peptide 



Asa Ays Ala Phe Ayr Asp ays Aal Als Glu Ays ?ha Ays CAU; 



:;;omb Asaac class; A peptiaa 



. 7A:p Leu Ays Ala :A>.: Ayr A;sp Ays Va.'l. Ala Gla Ays A'.: Ays A A, 



ass; A pap "a da 




;:o;nfo \ fic&n*. class A pepc ida 



W0 5)2/ 1 5925 



<210> 3.9 

<211> IS 

•AV.'AP, PRT 

<21$> Artificial 

<2 2 0:> 

<22\> ayTPchecic m r&cosAirsac.t class A p-apAi.As 

<400> IS 

Oiu Trp La;;. Lys Ma Aha Tyr Asp Tys yal Ala Giu Ays Phe Tys Glu 

I S 10 IS 

r - 



<211> IS 

<212> PAT 

<"l;v Artificial 



.• 2 .:• :> ... synThesi;; or :rtco^bx;ji;x;t class .1 peptide 
<400» 20 

Gic Trp P<:x; i,vs Ala Phe Tyr Asp Lys V;A. Ph-a Gin Tys Phe hy:i QXu 

1 S 10 IS 

Aaa File 



<212> PAP 

c2i."j> Artificial 

<220> 

<223> synthetic or recotsbir.aiA class A pscuide 

<4 00:> 21 

to Tyr Asp Lys 'AO. Ala OA; Pys Asa T,ys Glp Ala Phs 



recombinant class b A peptA 



I'll ^- V 



Ala fhe Tyr As Vai. .A3 s alu AI j?hs 



«2i.0> 23 
<2ll> 14 



<2 * - ayauhetia ^. ~ >i -a t < a s A p-'-yp is 

<4<10;> 23 

Ala ?hs Ty?r Asp Lys Val Ala Glu Ays j?Ae i>y;s Gla Al:s Phe 



<221> isyachAA;: as: reccrabiaant class; A peptide 

<400> 2 4 

Ala Phs Tyr Asp Ays Ph« ?ha Giu hya Phe I*ys Olu Ph« t%e 

i s lo 

*2XQ> 25 

<2XI> 14 

<SX2> » 

<2i3> Art; i ties, si 

<22C> 

<222> synthetic or rscouAijesrA c-ass A pep:: ice 



'j[ 5 10 

<310> 24? 

<211> 14 

•::;>: 2 > V?T 

<213> Artificial. 

. . . , v „ . ^ , A > , - 

<4O0> 2k 

. - " "A Abe 

1 " 5 10 



<212> SET 

Arc ifiaasl 



W«(S2/!5923 



i'n ^ : -a* 



•=-.22 0:> 

s n i - i a n e-r. r 



Tyr Asp Ays V'a.l Ala Glu T ys haa Ays Glu Pas Whs 



<2x2> PAT 

<213> artificial 

<220> 

<223> synthstic or recombinant, class A peptide 
<400> 28 

Ala Phs Tyr Asp Ays Val PAe Glu !y;s Pb.e Ays Glw Ala Pha 



<22G> 

<22Z> synthetic or recombinant class A peptide 
<4C!S> 2S 

Ala Phe Tyr Asp hys Val Ph« <31u kys Ays ?h»' Ph* 



<AA.A- 

-22 A- systAetic or reea:;b:Aia:i:: ;;]ass A peptide 

Ala Abe Tyr Asp Ays AaA Ala ■Alii , * PAe , - Gla PAe PAe 



<210> 31 

<aaa> i* 

<2I2> PAT 



<223» synthetic or raccvobinaet class A peps ids 
<400> 31 

Avs Ala Aha Tvx Asv? Ays Val Ph« <3iu Ays Pas Ays Ola 3?h« 
l" * 3 is 



W«(S2/!5923 



<-.213> Artificial 

<223> syathetic or ratosdttaaa;; cl«i;ss 2-\ peptide 
<400> 32 

Leu Fhe Tyr -3;u bys Vai Leu Glu Ly« Vho Lys yiv Ala Phe 



<21Q> 33 



<22P>- synthetic or r-scosifciiisnv. olas:; A peptide 
<400> 33 

Ma Pha Tyr Asp hys V&l Ala Ola ays »he tys; Qiu Ala :- r ae 

1 S "i.Q 



* ?v:t t i ; c i o 3 

23> ->i % ' . or recorsbiriaet etas;; A peptide 
00> 33 



at 5 U 



<.;;ositjatj<-tit: cl&ss & peptide 
5- 



<400> 36' 

Ala Pbe Tyr Asp Ays Va.l Pha OPa; Ays Asa Ays; Ciiu PAe PAa 

i j ' m 

<M.Q» 37 

<3U> 14 

<212> ¥T0 

<213» Artificial 

<22Q> 

<223> sytitivseic ox KMbir.sr,>: oiess A peptide 

<400> 37 

Ala Plie Tyr Asp Ays Vai Ala Slu Ays Phe LyB 8lu «;« Ph<s 

X 5 10 

«210s» 38 

<211> 14 

<nj> art 

<213> artificial 

<4QQ> 3S 

Ala Paa Tyr Asp Lvss 'Pal Ph« Qlxx. Ays Phs Lys S.lu P'ae Pb.a 

i i " 10 ' 

<210> 39 

<2XX> 18 

<212> PAT 

<-.213> Artificial 



<:a>3> sysithei: i.;; or: leccmb ia-avat class A ppctile 
C403-- 39 

Asp > Paa Pas s L«\; fc As;p lys Vai - Ala - - - * Sla 
1 ' S 10 IS 

Ala Asa; 



<2io> m 
p:;a is 

<212> AST 



<22Z> ayathexio ar recombinant class A peptide 
<400> 4 0 

A.s» Tr» Pis Lys; Ala Aha 'Pyx 5k Lys Va.\ Ais Olu Ays Asa lys t'Ala 
X ' 5 10 IS 

••'.10- 



W0(S2/!5923 



<2I0> 42 
*21X> 18 

<2I3> Artificial 



<2 Ai> 
<400v 41 

Asp Trp Phe Lys Ala Phe Tyr Q Lys Phe Vhe Siu Ayss PAe Ays Glw 
a 5 10 25 

■J. Phs 



<2it» « 

<21Iv IS 

<2X2> PRT 

<21Z> Artificial 

*zm> 

<233> synt.het.ic or r » comb i want class A peptide 



. Trp jsu Toys Ala A«su Tyr caa; uyn vai Ala Sia Lys A® 



<22Ii> sysAAai ic cr re co-A kv-mt class A peptide 
<400> 43 

Giu Trp '< Ays A A :• ?he Tyr v. leys PAL Ala Ola - Asu Ays; C?l>; 

i s io is 

Ala A-.-: 



,;23.s> tyortetAe or recorabinaat class; A peptide 



WO 02/15923 



t«0 S 



Glu 'ixp Phc x>ys Ala ?h<£ Tyr GIu I.-ys Val Ala GIu Lys Pe.i; Lys Giu 

X 5 5,0 US 

Pat Ghe 




<223> syri-:liiG;ic or record; ix; arG. class A papti.de 
<4QQ> m 

Glu Trc Geu Lys Ala. Phe Tvr Gi.u Lys V«i ?;vi Glu Lys Pha Lys Glxs 
1 5 1.0 IS 

Pile Phe 



<22Q> 
<4.00> 45 

Glu Trt; L«xs Lys; Al* She Tyr Glu Lys Ph« ; Phe GIu hy» Vh& Lys Glu 

i s a.c is 



<21l> IB 

•:G.i:g- pet 

<i-.iG; Artificial 



<220> 

<3LL> syxGlvstic ox- :raco:sb; : .aa:ai class; A peptide 



Phe s x , s N "he Gl ys . Ql u 



<:g;3> is 

:212 ■ PBG 

«ai3.> Artificial 



W«(S2/!5923 



<:23G> 



Asp PLs Ley Lys Al« Tzp Tyr Lap Lys Ala Tiu Lys Lex; Lys Glii 

I " ' S 10 is 

AU Try 



IS 

<ai3> PAT 

<213> Artificial 



<22}j> synthetic or recombinant class A peptide 

Glu Pha Leu tvs Ala Tr» Tyr Olw Lys Val Ala Glu Lys Leu Lys ::. 
if 5 10 15 

Ala. Trp 

«210> SO 

<2XI> 18 

<LL3> PRT 

<213> Artificial 

<22 0> 

-i - -lass « \x i t >*<< 
Lap P'be Txp Lys Ala Trp Tyr Asp Lys; Vsu. Ala GIu Lys Lea. Lys <Alu 



Artif :s cisl 



synthetic or reconiMoacij: class A peptide 



W«(S2/!5923 




<220> 

<323> synthetic or recorioiaaat class A peptide 
<4<J0> S3 

hsr> s Lau Lys A1.5 ?ha Tre A V' V > s O'i u 

I "' S ' : "" 10 IS 



<•:::?;• S3 

<2.U.> IS 

■c212> PET 

<2X3> Artificial 

<;>23> synthetic or r^onxbiraxrt class A peptide* 

«4Q0'» .53 

Asp Lvs Arp Ave Ala Val Tyr Asp Ay:s Aha Ala SAu Ahe Ays Slii 

t. S 10 15 



<2X1> IS 

<2X2> PSA 

<213> .Artificial 



irt » i. ■> ° 5 * - A ; , >■ <. <. 



Olu Av® ten :r/G Ala --hi: Tyr Glu Ays Va.l Pke Giu Trp Aia Ays ■'■)'.. •.: 
1 5 10 15 

Ala Pile 



<2X0> SS 

«31X> IS 

<:212> PAT 

<213> Artificial 

<220> 

<223> synthafcic or recoi-Airiant class A peptide 

«4.00> SS 

i? i> 1 A - » ~ 

i 5 10 15 

-14- 
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«2I0> 55 

is 

<212> PAT 

<21A> Artificial 



<22.5> synf.heti'C or rac;>»fta:r ; «ni; class; A peptide 
<4G0> SS 

Asp Trp ~ Lys Ala Aha Vai Asp Lys t Ala illy Ly;s * - s.y:s Siv; 

1 5 10 IS 



Ty: 



<2X1> 13 

<212> FP V T 

<2I3> Arcificial 



>. v a t i - X 

<400> 3? 

01 u hvs Tr» hYB Ad® Vs.! Tyr (31a Lys Ahe Ala Ola Ala »h5s T.<ys (3.1 u 

X S 10 SS 



<2ll> IB 

<212> »ET 

<213> Artificial 



■rAA3> syaiia'ric or racoiiibiasnv. class A pyptida 
«4C0> SB 

Asp Trp Aeu Lys Ala pha "Pal Tyr .Asp Lys Pal Aae Lys Laa Lys Glu 

"'X ' 5 10 IS 

Phe PA« 



<2I3> Artificial 



<220> 

<233> " t v. or recombinant, class A. peptide 



W0 #2/15923 Vi'i i- ! 



Gili Trp Leu _> Ala Phe ~_ Ty.r OIu Lyfi * h ! Lys ^ 

% B 10 IS 




-".313 > Artificial 

<22:i> synthetic or recoffibi n&nt class A ;y-.:.r::. Je 
«400* 60 

As» Trp Ley Ar« Ma She Tyr Asp Lye val Ala Giu Ays Lsu Lys CSlu 

i S 3.0 as 

Ala Lie 




<2X3> Artificial 
•;220> 

<-223> s;yj-sth--itic or reeofiiebieant: class A peptide 
<400> 61 

<31u ?rp Leu Arc Ala Phe Tvr GLa Lys Val Ala OXu Lys Lau Lys Glti 

I 5 10 



<212:> ART 

<:■.'.:■> Artificial 

<220> 

T - - - - o reco;«b> aa«t class A peptide 

<400> S2 

Asp o f . *- „.„ v lu 

1 5 .10 15 

Ala Fhs 



<211> 13 

<212> H5T 

.c2.L3> Art it icial 

-IS- 



<220> 

;223> syntaacic: ot recotab x;«x;i: c . psp 
<400> '53 

Ola rrp Aeu Ays Ala Vhe Tyr 0'iu Arg Vsl Ala g.Ux Ay;s ]»s: Ays (Alii 
1 S X0 IS 

Ala 



<2U.> 3.8 

t212> pet 

<2i3> Artificial 



<223> syr;t:hst:Lc or x'^corA.i oant class A peptide 

? <= ?h« N x 1 i 

1 5 10 IS 

Ala Pas 

<ail> is 

<21'i> Artificial 

-v:A;. synthetic or reeombixu;xit class A pepticte 

<400» ss 

GUu Trp ;;«u Ays Ala Phe Tyr Oil: Ays Val Ala Gin Arg l.sa Ays Qlu 



;yxA;petic or recc™Ai:r : ar::. class A paptAiAa 



W«(S2/!5923 



3> r,-v ^ 



Giu fip !>■! ^ t - Glr 



<210> 

<212> PRT 

<iil3> Artificial 

<220> 

<22A> svxithetic or r&ccn'bir.a:!?: class; A peptide 

hso Trp .Leu Ays Ala Phe Tyr Asp Arg y*l Ala <3l» Arg Leu Lys Glu 



<;21A> 3.-8 

<313> Artificial 



<223> syrAhet i.c or r«co:sAA;;.srA class A peptide 
<4?0> S9 

GIu Trp Leu r Ala »h« Tyx Giu Arg Val Ala Gin Arg Leu Lys GIk 

1 5 10 :%S- 

Ala Fhs 

<S10> 70 

-<3KL> AAA 

s he; ; ;octbii;a«t class A - rpc.icU 

<400> 70 

Asp 1 v - ' N - v ) 

1 5 3.0 IS 

• 3,8- 



WO 02/15923 



<X10> 71 
<211> 18 
<212> S-'RT 



<S23> synthet ic or c&coiflhi as*;; r" , * £ ; * 1 - , - 
<400> 71 

<3iu Trp Ley A.rq Ms Phs Ty?: Glu Lys Val Ma Gl-x lifts Leu Arg * 

1 S 10: *S 



<223> synthetic or recombinant claa:s A peptide 
<400> 72 

Asc 'Tro Leu Arct Ala f>he Tyr Asp Arq Val Ala 3iu l.y* *.■;/.?: Olu 

1 " 5 18 ' -Mil 

Ala Ph« 



<::. \.2> ?rt 

<21S> Art i Sic Lai 



<400> 73 

SUt Tro Aer t Arq Ala Vh& Tyr Olxt Arg Val Ala Slu Lys Lev; Ays <3I« 

% s is 13 

Ala m<& 

43X0* 74 

M * 



-10- 



\m 02/55925 



1*01 I W2«i-* 



*480> 74 

ASp f i v « " S Va! a J G-.V«l 



<400> 75 

Glu Tr» Lea. Ays Ala ?he Tyr fAlu Lys Vai Ala 3Iu a,rg Leu Arcs 01 «■ 

a s lo xs 

Alg S'hs; 



*213> artificial 

<-.22:i> :;yi;.i:i;.S!:ic or recombinant: class A \ j < 

a;::: Trp Leu arq Ai& Phe Tyr asp Ays Val Ala Gin ar« Aeu Lys OA: 

% ■ s io is 



<23.1» IS 
<212>- AST 



AAAA- ^ " N " 

<40A> 77 

Gi-u 'Am anq Ala Phe Tyr V v Ays Vcl Ala AA; Artg Leu lys: SA 

1 5 W IB 

Ala 



- . v a. 



<220> 
<22Z> 



kzp r-p v fX. > * V , ^ v de« 

X S 3-0 

lis Phs fro l^sp a a I Ala 



<2X0> 7S 

<;m> m 



<220> 

<-.A33> syndetic or reoDrabi juuu: class P peptide 
<400> 7& 

Asp Trp Levi Ly-s Ala Aha Tyr Asp Lys V&I kls. Ql« IV/si Lew Lys 

$ § 16 %$ 

She Pro Asp Trp Leu Lys A.l<s. »he Tyr Asp Ays v«l Ala <Fni hys 



"Pen Ays; CPU; PAe Ahe 

3:S 



<22j> eyath&tic or r*conib;i n.a:it class A peptide 
<400> 80 



Asu Ays GO ■■■ Ala Pha 

3S 

<2.10> 81 
37 

<212> PPT 

<P;i 3> A.s:t:if:s.cial 

: u - a r<rtt - 



Asp V „ « s „ c " ^"U 



Ala be ?ro iiis Iij £ i Trp 

2Q 25 30 

Lev Ays CAlu Ala Pira 



-.ri2> 9 sift 

<21.3> Artificial 

<220> 

- 2 2 ■ • synthetic o;t reocnxbirajrA: class A pcpti.da 
<4D0> 82 

«i Tyr A * <■» ^ 

1 $ X0 15 

Pfea Lets. Pro Asp i,y~: Trp Ays Ala Val Tyr A«p hys Phe din Ala 



TAs.e Lys Qlv. Phe Lex; 
3S 

<-2X0;> S3 

<2U> 3'? 

*222> PAT 

■:7Y<> Artificial 



• .:• :: :• fiynthsaa a or reoosstsaae class A peptide 
<:4pQ> S3 

As« 'Trp Phe l.-ya Ala the Tyj: Asp Lys Val Ala Ola Ays PAe Lys Glv 
1 " s 10 

Ala ti;e Pec Asp Trp PAe Ays; Ala Phe Tyr Aap Ays Tai Ala Gla Lys 

20 23 30 

Pfee Avs GXs Ala Pas 
3S 

<210> M 

<211> 3? 

<2X2> I At 

<22,3> Artificial 

a220> 

223 "si < rco«\bia ?.Xs.ss A p ;: >: 



-2.2 



W0 5)2/ 1 5925 



he Vol N ' - - - . . "■ .:■ 1 , 



?k £ U TV! si i'h? Lys 

20 2S 30 

ai a PJse Phe 



<212> PST 

<2i3> Artificial 

<22C>> 

<2:>3> ay?P:ae::..io or roooobi:;;a;vc class P peptide 
«400> ss 

A;?.; Trs> Lau Lys Ala Fb.e MY?: .asp Ly;s Vhe Ala <31u :Lys Phe A-ys Cixv 

a s xo is 

Pha Ph«; Pro asp Trp Leu Lys f \U Ph« Tyr Asp Lys Phe Ala Glix hys 

20 ' 25 "' 30 

Phe Lys PA-ix me Pbs 



<2il> 18 

<21S> Artificial 



synthetic ox- recombinant class A pspt.ick: 
mi sc feature 

is aspartic acid * glutamic J . <. v m - or v , o, 



le:uci>vp. valine, a • aaphthylalaaiao .- or bc.ovo loqees o 
ereo 



<22S> Xaa is gfcri»€, threonine, glardne, glycine, fcistidiaa, or homolo 
ss o;; - , - - X'SO 



<22Q> 

<22l> anno ;;83i';:r;; 
<223> {€) .7(7} 

■<22:j> - iso 

. , - - - - << < 0> . „ th 



X&s is; semantic ac;i.S or glutamic acid, or iK^oiogues or analogue's 



<:322;> (35 - - (3) 

<22 2> Xaa is lysine or arg-inine 



<221> miso_reai:ure 
<232> (10) . . (11) 

23> Xaa is Cryptcpbsis, phenyls lenine .. •:: L&nir.c, leacree, tyrosine, iso 
l-sucine, valine, a -oaphthylalnnine , or ho;rologue:3 or analogues th 



<;222> {13} . . {12} 

<223> Xaa j asps:rt:lc s or glutamic acid, or v. v. -< - or analogues 



<222> (13). .{13} 

<223> <- t i *• f »»1 



53 ;i)ise teat 

(14} . . (X4) 

i - iso 

Isuoiae, valixte. a- .a \ 1 . i c or homologies or analogues til 



<222> v glycine, hi. stic 

>r asa loon' - ; , o£ 



I'll ^- V 



<222> (16) . . {16} 

<223> Xas. is sspsrt.ic acid or glutamic acid, or hos&ologu^s or analogues 



00» 86 

.o >:«a. N \ \ Xaa 



2 : ■ .svuthucic or reeoiubiusut class A prspc.ide 



<0;2a.> srdse f:e;n:ui-:e 

<233> , is; aspartic acid or. cUutawic acid, or iuxaoioguus; or analogues 



221 > misrc faaturs 

222> (8) .7(8} . 
22 3 > 



< - feaCsre 
(XSj . . {12} 

Xaa is sspsrtk: acid or glii^sruc acic ; or homcrl ogres or aua iouue 



W«(S2/!5923 



<22X> ffiiscj: feature 




ues fciiereo 



Xsucias,. valine or alpha -rraph ihyial aiirne , car nrrfsoiogaes or ar;alog 



- 0.4} 

s tryptophan, phenyl alas? ire, alanine, leucina, tyrositxa, iso 
ne, ? a i -male 



<22 0* 

<221> wise feature 
<222:> { 17} 7. (18 5 

f i, i ■> <. iao 

t i i h - , - . - o j t •< 

ues; therao 



<220» 

' , v. 

<32.a> {4} ,7(4} 

- r > is iysixis or srgraiaa 



<222> is).. (9} 

<223> Xaa is iysixie or arginine 



inirsc fester® 
(•13)7. (X3) 

;<aa is lysine or argonriis 



W01S2/1592S 



<S2"iv raise feature 

<222> (13)7. (IS) 

-caaB> Xaa is lysine or argiiiins 



<220> 

<221> ifiisc feature 
<222> (5!.?{S; 

<225> Kaa is ssriua. bhraonins, alanine., glycine, histidias, or iios^olog 
ues or iiSUiloques thorax 




I A, ><>$ \ ?Vn , ;.-U 

i vS CL :3}4/!S. iS, 14, J 5. - : . Sl'Wli. Saii, S-.t~. ;S4S 

D ! _____ 

U.S. : SiS-ZV, !<:. ;s. (4, is. >>■; ;>:><, Sir.', Si:;;. s-S'S 



C. ! ! . i S 

I 39-40, column 5, Ime 50 ~ column 6, line 4. | 50, 5), 65-70 



X 



JSn ^' xs 1 v. 65 

entire doan sm v esj i 13 Line 64 colusuu }4 S liue 

cMuma 24, lines 1-26', column 25, lines 24-46, column 28, line 5? ~ 
column 20, fme 8, column 48, lines 15-40, 
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